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CONCLUSIONS 

1. The Committee finds that no proof exists of a general 
increase of mouse populations in structures in Ontario. There may 
be chronic mouse problems at some specific locations which are not 
responding to control procedures. It was indicated that poor 
sanitation practices probably perpetuate the problem. 

2. The Committee finds no evidence that human diseases carried 
by mice are more prevalent than before DDT restrictions, 

3. The Committee agreed that DDT is an effective tracking 
powder for the control of mice and that carefully controlled use in 
cases that did not yield to other methods of control would not result 
in a significant environmental hazard or a hazard to human health. 



RECOMMENDATION 

No specific recommendations to change the Ontario Pesticides 
Act to allow DDT to be used in mouse control are being made at this time. 
Since our review started the Federal Interdepartmental Committee on 
Pesticides has agreed to cancel the proposed registration of DDT for 
mouse control and to study the matter in more detail. The Committee 
will co-operate in the study and will make specific recommendations at 
a later date, provided any change in federal registration allows DDT 
to be used for structural mouse control. 
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INTRODUCTION 

On December 5th, 1972 the Canadian Pest Control Operators 
Association submitted a request to Mr . R. E. Houghton of Agriculture 
Canada, Plant Products Division to re-register 50% DDT as a tracking 
powder for mouse control. The basis of the brief from the structural 
pest control industry was that present control measures are inadequate 
in many cases and that the resultant increased mouse population poses 
a threat to human health. 

Since a use of DDT in Ontario requires changing regulations 
under The Pesticides Act, the Ontario Pest Control Association sent a 
similar brief (reference 2) to the Ontario Ministry of the Environment 
and the Pesticides Advisory Committee. Under The Pesticides Act, DDT has 
been restricted in Ontario to two agricultural uses and one structural use 
since 1970. One of the two agricultural uses was deleted in 1972. The 
only structural use now allowed is by permit to licensed exterminators 
for bat control. (reference 3) 

This Committee was asked to review and report to the Minister on 
the advisability of reinstating DDT for mouse control in Ontario. The 
Committee met on May 16th and 17th to gather information and discuss facts 
concerning this registration. Representatives of the following organizations 
were heard : 

1) Agriculture Canada 

2) Health and Welfare Canada 

3) Environment Canada 

4) Ontario Ministry of Agriculture and Food 
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5) Ontario Ministry of the Environment 

G) Ontario Ministry of Natural Resources 

7) Ontario Ministry of Health 

8) City of Toronto Health Department 

9) Federation of Ontario Naturalists 

10) Canadian Pest Control Operators Association 

11) Canadian Agricultural Chemical Association 

12) Pollution Probe 

13) Ontario Pest Control Association 

Subsequent to the hearing, the Committee consulted with 
federal officials to try and obtain more data. Several meetings were 
held reviewing literature obtained from other countries. Specialists 
were written and asked to comment. 
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MOUSE POPULATIONS 



The house mouse has been regarded as a serious pest from 
earliest times. In areas where it thrives outside, the populations 
can reach plague proportions. In Australia in 1916-17 large stocks 
of grain stored outside were almost totally destroyed and the poisoned 
mouse carcasses were estimated by the ton. Several localized outbreaks 
have occurred in South Australia in recent years. High mouse densities 
occurred in California in 1926 when conditions (mild winter, abundant 
food and cover and few predators) were particularly favourable for 
population build-up. Similar mass outbreaks have been reported in 
Russia (reference 14) . However, the accumulated losses to foodstuffs 
and other products by widespread mouse populations are of greater 
over-all economic importance than these occasional spectacular losses. 
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MEASURING MOUSE POPULATIONS 

There are no simple, easy ways of measuring mouse populations 
at the present time. The presence of mouse feces is one of the best 
indications of an infestation. The quantity of fresh droppings found 
in an area may give an indication of the number of animals present. 
Droppings are most numerous along runways, near harbourages and food 
supplies. The amount of feces found in any area also depends on how 
often the floors are swept and how frequently stored goods are moved. 

In experimental studies the following methods have also been 
used : 

1) Live trappings of the mice, marking them with ear tags, 
releasing them and retrapping after the control operation. 

2) Measuring the food consumption from numerous small stations 
throughout the building prior to control and again afterwards. 

3) The use of tracking patches of non- toxic dusts such as wheat 
flour, chalk or talc placed at about ten-foot intervals will 
also give relative numbers of mice by the tracks in the dust. 

All of these are very time consuming operations. 

In a recent experimental study (reference 26) photo-electric 
cells and tally counters were used to record mouse activity. This procedure 
did not give accurate counts of the number of mice, as each time the same 
mouse actuated the counting device the counter would record its passage. 

None of the preceding procedures would answer the question as 
to whether the mouse populations in Ontario have increased since the with- 
drawal of DDT because there is no previous baseline with which to compare 
the present populations. 
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MICE AMD CONTAMINATION OF FOOD 

The most serious losses to food-stuffs by house mice occurs 
in premises storing food in bulk such as stores, bakeries, mills, 
warehouses, feed stores, granaries and other farm storages. While an 
adult mouse eats only about 3 grams of food per day, it is an extremely 
wasteful feeder and destroys much more food than it eats. (reference 14) 
Research workers in Britain found that over 10 percent of the grain 
threshed from heavily infested stacks consisted of kibbled particles 
which were useless for milling purposes. 

House mice are responsible for a great deal of rodent filth - 
droppings, hair and urine in food-stuffs. Threshed grain from stacks 
infested by 50 or more house mice contained an average of 11 droppings 
per pound of grain. A mouse can produce 50 or more droppings in a day 
which are very similar in size and shape to small cereal grains and very 
difficult to remove from these products. Contamination of processed 
foods can lead to the outright rejection of food or diversion to use as 
animal feed and in some cases to prosecution by health authorities. The 
mouse droppings contain hairs and in the milling process they are 
incorporated into the flour . When the hairs are detected in the 
manufactured foods the latter are condemned because of the presence of 
filth. 



THE HOUSE MOUSE AND PROPERTY DAMAGE 

Aside from the food they eat or destroy, house mice are respon- 
sible for other losses. Stacks of bagged grain and flour are damaged and 
require re-packaging. Nests are often built inside the sacks of bagged flour 
and materials such as jute, cardboard, paper and cloth are carried into the 
middle of the bag to form the nests. 

Insulation materials such as polystrene used in modern buildings 
provide excellent nesting sites for mice. At times they enter and nest in 
electrical conduits, damage insulating materials and cause short circuits 
and can constitute a permanent fire-hazard. 

In recent years mice have become a serious pest in broiler and 
deep-litter poultry houses, (reference 14) 

The most important fact in rodent population control is that each 
environment can support only a certain number of animals. Rodent population 
size is the result of the forces of reproduction, mortality and movements. 
Mice have a limited home range, hence movements normally do not play an 
important role. If the environment is changed and the necessities of life 
are reduced, large scale movement may occur. When this happens there is 
usually a high death rate due to exposure to enemies in unfamiliar sur- 
roundings. 

The balance of the forces of reproduction, mortality and movement is 
determined by three so-called limited factors, physical environment, preda- 
tion and competition. These control the upper limits of population. 

Experimental work in Baltimore in which regular poisoning campaigns 
were carried out over a 5-year period showed that these gave only temporary 
relief because the capacity of the environment remained unchanged. By the 
use of an intensive sanitation campaign the capacity of the environment was 
reduced and the level of the rodent population went down and stayed down . 
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Reduction in the carrying capacity of the environment increases the effect 
of predation and competition. As a result the rodent population goes down. 

Reducing the availability of food, water and harbourage results in 
an increased level of predation and competition and results in the most 
nearly permanent rodent control. 



- 9 - 



ALLEGED INCREASE IN MOUSE POPULATIONS IN ONTARIO 

Mr. L. Emmerson of Canada Health and Welfare (reference 8) stated 
that he had experienced an increased problem with house mice in a laboratory 
building, which unfortunately had structural features which afforded the 
mice excellent harbourage. In such a situation the use of DDT tracking powder 
would undoubtedly be very useful , 

Dr. J.M, Glenroy of the Toronto Department of Health reported to 
the Committee (reference 18) that he did not feel that mouse infestations 
were greater since 1969 than in previous years. He stated that chronic problems 
existed in buildings where poor sanitation is prevalent and this was borne 
out by the records of the Toronto Department of Health. Unfortunately there 
have been no quantitative surveys of mouse populations in Canada. 

Mr. B. Richardson, President of the Pest Control Association of 
Ontario reported to the Committee (reference 2) that the association members 
were having more difficulty in obtaining mouse control in some buildings since 
DDT has not been available. He admitted that the control was often hindered 
by poor building architecture and lack of sanitation. 

It would appear to the Committee that if the house mice have in- 
creased in certain structures that lack of sanitation and poor building 
construction are largely responsible for the increase in the problem. 
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MICE AND HUMAN HEALTH 

There are a number of diseases carried by house mice (reference 6) . 
The most common one occurring in man, capable of transmission by house mice, 
is salmonellosis or bacterial food poisoning, which can cause serious 
diarrhoea and dysentery. Many house mice are naturally infected with 
Salmonella organisms and human infection can result from eating foods 
contaminated by mouse droppings and urine. Another disease of man closely 
linked with the house mouse is rickettsial pox - a disease with symptoms 
somewhat similar to chicken pox. Mice are also capable of infecting man 
with a skin disease known as Favus, caused by a fungus Ac nor ion quinckeanum . 
The virus which causes lymphocytic choriomeningitis, a form of meningitis is 
also carried by the house mouse and is transmitted to man by dust contaminated 
by the saliva, nasal secretions, urine and droppings of infected mice. 
Weil's disease is another one carried by the house mouse, and it is also 
responsible for infection of man by two species of tapeworm of the genus 
Hymenolepsis . 

A certain segment of the population reacts very strongly from a 
psychological point of view to the presence of mice and even more strongly 
to bats. They feel that animals of this type should be eliminated or at 
least drastically controlled. 

While the house mouse has the potential to affect human health, 
it was the opinion of the Ontario Ministry of Health (reference 25) that 
there was no convincing evidence that the present population of mice and 
bats represents a significant threat to human health in Ontario. 

It was felt however, that there was a possibility that a situation 
might arise where it might be difficult or impossible to control mice and 
bats even with the best existing techniques. In this case it would be 
wise to have DDT available for use under strictly controlled conditions 
if demonstrated need existed. It was also felt that there should be 
continued research to provide better methods of mouse and bat control. 
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ENVIRONMENTAL CONCERNS 

In the presentation by Environment Canada (reference 9) 
and the brief by the Federation of Ontario Naturalists {reference 20) 
concern was expressed regarding the release into the environment of 
appreciable amounts of DDT when the buildings in which it had been 
applied were demolished. During 1972 226.5 pounds of technical 
DDT was used in Ontario for bat control. (reference 23) 

Dr. Mastromatteo of the Ontario Ministry of Health did not 
express any concern over environmental hazards related to the use of 
DDT as a mouse tracking powder. 

Ontario pest control operators were agreeable to DDT being 
made available on a permit basis and would agree to ask for it only if 
they had tried all other methods and had failed to control mice. 

The Ontario Ministry of Agriculture and Food is of the 
opinion that fact should be established on mouse population and its 
effect on human health before DDT should be considered as a control 
agent and at this time opposes a reinstatement of the use. (reference 22) 

The Fish and Wildlife Division of the Ontario Ministry of 
Natural Resources expressed a concern for any use of DDT in Ontario 
and wish all other control measures researched before DDT be allowed, 
(reference 24) 
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CURRENT METHODS OF CONTROL IN ONTARIO 

Mice are difficult to control for several reasons. Their small 
size enables them to enter tiny openings. Mou se -proof ing requires the 
closing of all openings larger than 1/4 inch. Exclusion is, therefore, 
difficult in homes, farm buildings and many commercial properties. 
House mice are able to reach all parts of structures either through their 
own efforts or by being carried in containers or infested products. 
Once established, a mouse family may pass their entire lives in a very 
small space. 

The most commonly used methods of control presently in use are: 

1. Trapping 

2. Fumigation 

3. Single dose highly toxic materials 

4. Multiple dose slow-action materials 

5. Architecture 

6. Sanitation 

Traps of various kinds have been used for many years to control 

mice. Their use is sometimes successful where the problem is a minor 
one or the area involved is small. They are not effective when the 
problem is serious or the premises involved is a large one. In the 
home the small spring trap presents a hazard to small children. Even 
this small type is much too large to be used in the type of harbourages 
preferred by mice. 

Fum.-'.gation controls both mice and their ectoparasites but is 
extremely hazardous to all forms of life, including the exterminator, 
and provides no residual effect. 

Single dose, fast acting, highly toxic materials mixed with 
food or water can kill mice shortly after they ingest a few bites. 
There is a great hazard involved in the use of such materials and they 
are rarely used and only for extremely difficult problems. 

The use of multiple dose, slow acting materials of the 
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anticoagulant type, necessitates repeated feedings over several to 
many days on usually dry baits. These materials as a group are of 
limited value in the control of house mice. The most common reasons 
for this are: 

1. Mice are "nibblers" and seldom take a full meal of one 
material, so the toxic material in the baits are diluted with other 
unpoisoned food. 

2. Mice vary greatly in response to the anticoagulants used in 
standard rodent baits. The Toronto Health Department considers them 
to be effective against rats, but relatively ineffective against house 
mice. (reference 18) There is evidence of (reference 2, 11, 12 and 
30) that house mice have developed resistance to warfarin and related 
anticoagulants in Europe and United States. 

The quality of architectural design in modern buildings dictates 
the extent of mouse infestation. There is no excuse for uncontrolable 
mouse problems in either new homes, new industrial, or multi-unit 
structures. The majority of chronic problems with mice occur in badly 
built and poorly maintained structures, (reference 8) 

Sanitation is a most important control measure. Mice have to 
eat. A house mouse has to both eat and drink in his environment. It 
should readily be understood then that only poor sanitation provides a 
good mouse environment. (reference 18) 
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TRACKING POWDERS AS A CONTROL OF HOUSE MICE 

Prior to 1969 when the Ontario Government stopped the use of DDT 
for mouse control it had been widely used as a tracking powder. The Ontario 
Department of Health at that time allowed a continued use of DDT as a tracking 
powder for bats. 

Tracking dusts are diluted toxic materials in dust form, which 
are deposited in patches in suitable locations where mice are likely to 
travel through them. The toxic material adheres to feet and to the body of 
the animal, which, in turn is ingested as they groom themselves. It is a 
useful way to expose rodents to toxicants which might be unacceptable in bait 
form. The urge to groom themselves is apparently not discouraged by the taste 
or effect of the materials they encounter. 

Klimstra (reference 13) states that established mouse populations 
move very little. As the offspring become mature they are often expelled 
from the colony as a result of the social organization. Every mouse popu- 
lation differs in its response to traps and baits and he feels that neither 
will assure adequate house mouse control. He feels that the use of tracking 
powder is the most feasible way to secure maximum mouse control. This is 
because it affords contact with virtually every mouse in the colony. 

In the United States DDT (10-50%) and sodium fluosilicate (Na2 Si F6) 
have both been used as a tracking powder for the control of house mice. 
Several chlorinated hydrocarbons such as endrin and lindane have been demon- 
strated as effective tracking powders but were never registered federally 
in United States or Canada for that purpose. 

In Europe the anticoagulants have been used extensively as tracking 
rodenticides. Until recently there has not been much interest in them in 
North America for this purpose although PMP (2-Isovaleryl-l 3 indandione) 
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has been on the market for some time. Now that DDT has been banned as a 
tracking powder there is a greater interest in the anticoagulants. 

Marsh (reference 27) in California feels that while anticoagulant 
powders can be reasonably effective, they require a long period of exposure to 
achieve results, which are seldom as good as those with DDT. If used for 
5 to 10 generations in the same structure a fairly resistant population to 
anticoagulants could result. He feels that the discontinuance of DDT as a 
tracking powder has led to an increase in house mouse problems. The use of 
DDT as a tracking powder was one of the best control techniques available 
for mouse control. 

Marsh (reference 28) has found that zinc phosphide makes an excellent 
tracking powder when diluted with inert ingredients. He hopes that it may be 
possible to have a 10 percent zinc phosphide tracking dust registered for 
house mouse control in specific situations in United States , 

Tracking powders can be applied in several ways: 

1) In the natural runways or other areas frequented by the mice. 

2) Confined to an apron of a feeding or watering station located 
in the area. 

3) Blown into the burrows or into the walls or other spaces 
occupied by them. 
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CHEMOSTERILANTS 

An interesting article appeared in Nature recently (reference 31) 
entitled "Sterilization of Rodent and Other Pests Using a Synthetic 
Oestrogen" (BDH 10131) . After satisfactory laboratory tests the 
material was added to bait and exposed for a period of 6 days at a 
garbage dump. No juvenile rats were trapped during a 6-month period 
and the total number of rats trapped was less than 25 percent of those 
taken in the pre-treatment trapping. At the end of a year the colony, 
which originally was estimated at 500-1000, was virtually extinct. 
While these tests were carried out with baits, it may be possible to 
adapt this product for use as a tracking powder as well. 
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December 5th, 1972. 



Mr. K. Laver 

Pesticide Advisory Committee 

1 St. Clair Ave. 

TORONTO, Ontario 

Dear Sir: 



The Pest Control Service Industry in Canada is unable to effectively 
protect the health of the public without the use of DDT for mouse 
and bat control . 

Our Association requests the reinstatement of DDT for use by 
professional Pest Control Operators as a pesticide in buildings 
including homes, as being in the public health interest. 

The uses for which we request this approval are: 

1. The use of 50S DDT dust as a tracking powder 
for the control of the house mouse. 

2. The use of 50% DDT wettatle powder for the 
control of bats . 

I enclose with this letter detailed statements of the basis on which 
we make each of these requests. Also enclosed are photo copies of a 
questionnaire sent to every Pest Control Company in Canada. 

You rs^.tru ly 

RECEIVED 




R.E. Abell , C.A.M. 
PRESIDENT 

REA:KB 
Encl . 

c Mr. E.R. Houghton 

Canada Dept. of Agriculture 
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A REQUEST FOR THE CONTINUED REGISTRATION OF DDT FOR 
MOUSE AND BAT CONTROL WITHIN STRUCTURAL BUILDINGS 



On behalf of the Structural Pest Control Industry, the Canadian Pest 
control Association Is asking that the registration of DDT tracking 
P0 !! n« T for the contro1 of hous e mice in buildings. Including homes 
and DDT wettable powder for the control of bats 1n buildings, Including 
homes be continued. y 

House mice and their ectoparasites are Involved In the transmission of 
a number of diseases to man Including salmonellosis, rickettsialpox, 
llptosplrosls and lymphocytic chorlomenlgUI s. House mice live 1n 
very close proximity to humans. Structural pest control operators 
find the house mouse a continuing problem In commercial buildings, 1n 
residences and especially 1n multiple unit dwellings. In addition the 
depredations of the mouse 1n penetration of packages and In nest 
buildings are of economic significance. Therefore, 1t Is desirable 
and necessary that the house mouse be controlled In the public health 
1 nterest . 

The use of DDT 1n mouse control 1s a long established pest control 
practice. The first use appears to have been In November of 1946 by 
Mr. Jack Ruklck, a member of C.P.C.A. In Montreal. In the following 
year Professor E.R. Bellamore conducted a number of tests. Both men 
reported successful mouse control following thorough application. 
This Information was reported to National Pest Control Association 
In the United States 1n 1948. The P. CO. use a small puff duster to 
apply the DDT dust Into mouse holes and concealed runs such as wall 
voids, under sinks and similar places where mice hide or travel. 
When used 1n this manner, DDT has little chance of contaminating 
man's environment. 

Mice are difficult to control for several reasons. Their small size 
permits them to enter tiny openings. Mouse-proofing requires the 
closing of all openings larger than H Inch. Exclusion 1s therefore 
difficult In homes, farm buildings and most commercial properties. 
Mice are agile explorers and reach all parts of structures either by 
their own efforts or by being transported 1n containers or Infested 
commodities. They have three-dimensional but very limited range and 
families may pass their entire lives within a space of 3 or 5 cubic 
yards - 
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1. Trapping presents a hazard to small children. More 
importantly, mouse traps small as they are, are 
much too large to operate within the harborage 
preferred by mice. 

2. Fumigation controls both mice and ectoparasites but 
is extremely hazardous to all forms of life and 
provides NO "residual effect". 

3. Single dose, fast acting, highly toxic materials 
mixed with food or water which kills mice soon 
after they Ingest a few bites. The Toxicants 

are such potent materials as sodium f luoroacltate, 
strychnine, thallium sulphate and zinc phosphide. 
Because of the great hazards involved in the use 
of these materials they are used very Infrequently 
and only for extremely difficult problems. 

4. Multiple dose, slow-acting materials of the anti- 
coagulant type which necessitate repeated feedings 
over several to many days upon dry or very rarely 
used liquid bait!. 

Each of the methods mentioned above have proper use and each has 
Imitations. As already pointed out, the highly toxic materials 
are too dangerous for general use and the precautions they require 
makes them undesirable for all but the most unusual and difficult 
Infestations. In fact, the use of acute poisons In baits for 
mouse control can be dismissed as practically non existent. 

Unfortunately, the anticoagulant materials are of limited value In 
control of house mice. Three reasons for these difficulties are: 

1. Mice are nibbling samplers and seldom take a full 
meal of any one material, so any toxicants 1n 
baits are diluted by unpolsoned food. 

2. There 1s much variation 1n the response of mice to 
the anticoagulants which are used 1n standard rodent 
baits. Warfarin was Introduced some 20 years ago, 
U.S. Fish and Wildlife officials warned that it was 
considerable less effective against mice than against 
rats. 



Canadian Pest Control Operators' Association 

-3- 

3. It is a matter of great concern that strains of 

both the house mouse and common rat have developed 
resistance to Warfarin, more especially since 
these strains are at the same time resistant to 
the other anticoagulant poisons available. 
Resistance has arisen in both rodent species as 
a result of genetic changes which allow vitamin 
K to be utilized even In the presence of 
Warfarin. These changes are of course heredltory 
and so there 1s risk of resistant rodent populations 
building up as a result of selection wherever 
Warfarin or other anticoagulants are used 
intensively. 

The major advantages of DDT are: 

1. It presents little hazard to the occupants of the 
dwelling. DDT can be used effectively when placed 
1n Inaccessible areas. 

2. DDT controls the ectoparasites at the same time. 

3. DDT provides effective control even where sanitation 
and mouse proofing Is poor. {Baits are not readily 
accepted in lethal doses when sanitation 1s poor). 

4. DDT 1s quicker acting than anticoagulants. A month 
or more is required to achieve control with anti- 
coagulants. 

The use of DDT for mouse control In structures Is important for the 
public's health and safety. Other methods are too hazardous or 
Ineffective. Until a mouse control product of superior to those 
presently available to us 1s discovered, it Is our representation 
that the public health Interest will be served by the continued 
use of DDT dust for mouse control 1n buildings. 

The Increase of recorded Incidence of rabies In bats establishes 
the necessity of bat control In the public health Interest. Other 
methods of control, such as blocking the bats out of structures 
fumigation, are not feasible under most circumstances where bats 
are encountered as a problem In a building. The use of DDT wettable 
powder deposited as a powder or as a spray suspension Is the safest, 
most effective control measure known at this time. 
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S1nce 1953 hundreds of rabid bats have been found In this Country 
and every one of the 48 contiguous United States. The 291 cases 

reported In the U.S.A. 1n 1968 represented 11% of all reported 
rabies cases 1n wild animals for that year. 

Few diseases cause greater fear than rabies with Its horrible 
symptoms. It 1s generally understood that once symptoms occur 
there 1s no survival. 

Bats are objectionable for other reasons although they are 
normally harmless to humans. They roost In buildings and trees, 
often in urban and suburban areas, attics, chimneys and wall voids 
are common harborages. They gain entry through such small openings 
as unscreened vents or louvers and cracks 1n cornices, siding and 
roofing. Some species can crawl through cracks as narrow as 3/8 
of an Inch. It Is impractical to seal all the openings In a 
building. Fumigation would not have a lasting benefit and might 
cost ten times as much as treatment with DDT. There 1s no practical 
alternative pesticide or method for the control of bats In Canada. 
We request that DDT be permitted to be used for controlling bats 
1n buildings. Including homes until such time that an effective, 
safe and practical alternative 1s developed. 

He urge the Federal Government to ensure an objective evaluation 
of the benefit risk rates for the pesticides the structural pest 
control Industry needs to serve the health interests of the public. 
He can and will use the best scientific guidance that we can get 
to ensure safe and effective use of pesticides. 

He request that DDT be permitted to be used for controlling mice 
and bats 1n buildings, Including homes until such time that an 
effective, safe and practical alternative 1s developed. 

He thank you for the opportunity to submit our requests. 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 

STRUCTURES 5n& DDT «P™r.V-in g Pn^PT-. 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS yah, thgy «™. 

WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS y P ^ n 't 
know other. . 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 
Mouse, contami nated food and spread deceases. 

WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS 150 LBS. Per year. 

HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT y ft fin T^p» a t 

ir, onl y 2% of all our init ial treatments. 

WHAT DO YOU USE FOR BAT CONTROL 50% DDT Tracking Powder. 



IF YOU URGENTLY NEED 502 DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL DDT Tracking Powder is the only 
product we beleive in and trust for Mouse and Bat control. 



I] 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES .jj.p tho ten tm --ir T:v^:*n ?o:.- • - >r "- i.n r.-AK & T,-^ 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS 
'^o 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS 



- CI .«..'- 



ao!:ii) : Po , •■'"_■ 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 

'.:j ICOIl- >X - :c . ra rr:.'-j ■ i — 'Aiu ■.. ■ jj.-Ij 1.; ■ ' -Iju ' -^ ' . ' - : -u li J l ' -h .'.'.p. thu oun . ' i^ ja^t — 
WHlvY-HQ Arf*^ : T Y° ?-° tfb1*^U d'U L 6 ^YOU REHIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS LBS. w 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT 



- n- *-: 



Liii . I. X i, • > :■* > n n. aVc . i - s ~. l' < I r . ir i ; 1 fc , n , n f . n n\ li 



.li; :;■> ! ...■ jo. n i .v. — s* 



WHAT DO YOU USE FOR BAT CONTROL 



IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL 



n — t — 1 , 1„ d :; — i j.u^.Iy _u- — ulA t^-usiuii \m e^ ^^e n o — angci' >o ■Ijj on ■ L e nta n» « 



..■I 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES Since the ban on DDT Tracking Po--;der - Warfarin Bait & Trap3 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS 
No 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS 
DDT Tracking Powder 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 
No Medical Reason except If th« tr nnhla < «• rjpn-t. a ^ t. ft Hftil+-h Pgp' tho oumt- Id font — 



.excep: 
given 7' days to clenn up the i infestation 
WHAT QUANTITY OF DDT 1J0ULD YOU REQUI 

PROBLEMS LBS. JO. 



T* a p" ' 

RE PER YEAR TO TREAT STUBBORN MOUSE 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT 



In stubborn caser, 2 treatments afte r initia l' treatment otherwi se Initi al' treatment .l a 
sufficient.. 



WHAT DO YOU USE FOR BAT CONTROL 
where possible gas fumigation 



IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL _ 



Satisfactory method of control provide: It is used by- experienced personnel, 

jsj x : i f J ;- , 1^ nsfl . i properly and ujt . h nant . lo a iw » can-eao n o- ^ e agar - t o - th e e nvlronifr sr Pt , 



V 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOP .MOUSE CONTROL. WH£_N 

structures ^ T ; fl/>/l l{ « rlnn fe j ^ » AxAA^-- 



are the resu 



LTS EFFECTIVE FOR ALL INFESTATIONS .MfP-V CCrO O- 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RE 



ESULTS n.QT 




fa REASON OF PUBLIt, HtrtLin oi«"HV"^ 
^OFDQT^uSuLD 1 ^OUREQUIReTeR YEAR 



PROBLEMS ^GrO LBS. 





-4 



Ma .. 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT ^ <tl *H £ 

np P^rwP^ f iKj^ — mm <°m^ rtnlo ^ ■ — 

, ~„ »«,, i.cc cno nflT rnNTROL AlAUJiQ K C\. f\<LUV^ j^rWV\ 



Tpyr.Hiu i iv r ' s 'ft ^ ^ — : ^Vir 



IF YOU URGENTLY NEED 50* 00T TRACKING POWDER FOR MOUSE OR BAT CONTROL 

.... —,« U r-r TC rccrwTTil /.>A2 /> tXlA & LX (T ' ^ x j ( Ug, 



IF YOU URGENTLY NEED 50% DDT TRALMNb ru«ucn rv» nw— -» -.. 

EXPLAIN WHY YOU THINK IT IS ESSENTIAL ( f> fl f\^ ^ U j f ( T j \W 

■ l/hangcment dodr«it«; 

= — == " b2 2-1 y 6 




t/hang«menf dadrts&e) 

1461- 3* AVE.QU* 3 

MATHIfll FXTTRMINATION r|*i«J 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES TO WOTrLD LIKE TO USE IKD.T. 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS 1 oo^ MOULTS WFRF orta tkbh 
tTSTNO D.P.T. 

WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS NONE. 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 
D.D.T DUST MUST NPT RF APPf.T Fn rtw n!>m inn^ 

WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS 95Q LBS. TO GIIfE AN APPROXIMATION OF QUANTITY QUOTE D 

AHOVR 

HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT ONCE YEARLY 
FOR NORMAL JOBS. NO REPEAT WITH D.D.T. REQUIRED. 



WHAT DO YOU USE FOR BAT CONTROL 50 D.U.T. 



IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL BECAUBE THERE IS NO OTHER ALTERN ATE 
WITH Wl TICn TO COTrLD OBTAIN iqq# RESULTS,. 



1} 



PCO SERVICES LimiTCD — AN5UICRS 



1. 



3. 



4. 



8. 



At present we use warfarin, warfacide, and wind-up "Ketchall" mous, 
traps, methyl Bromide is used in serious problems. 



2. Only methyl Bromida. Bait, are slow in that bait shyness and mouse 
urine contamination of the bait require constant change. Ketchall 
traps only catch a percentage of adult mice. 



D.D.T. was most effective and could be used safely. 

mice carry organises that cause rat-bite fever, and Weil's disease. 
Their droppings carry organises which cause food poisoning through 
Salmanella. Droppings also carry tape worm eggs, murine Typhus 
can be carried by their fleas. and Rickettsealpox can be transmitted 
by a mite which lives on them, 

mice may be the vectors of such diseases as Lymphocytic Chorio- 
meningitis, Histoplasmosis and. Tularaemia. 



5. 50 pounds for every serviceman. 

6. There would probably not be repeats of the initial treatment. The 
correct initial application would need to be followed up to collect 
carcasses and to assure that the installation remained in place. 

7. D.D.T or H.C.N, gas. 



To eliminate the public health hazard of these infestations. To 
provide our customers with effective service to eliminate damage and 
contamination of their product, which they are responsible for but 
look to the pest control industry for guidance and assistance* 



l l 



PCO SERVICES LIMITED — ANSUfERS 



1. 



2. 



3. 



4. 



At present we use warfarin, warfacide, and wind-up "Ketch.ll- mouse 
traps, methyl Bromide is used in serious problems. 



mouse 



Only methyl Bromid.3. Bails « re slow in that bait shyness and 
urine contamination of the bait require constant change. Ketchall 
traps only catch a percentage of adult mice. 

D.O.T. was most effective and could be used safely. 

mice carry organises that cause rat-bite fever, and Weil's disease 
Their droppings carry organises which cause food poisoning through 
Salmanella. Droppings also carry tape worm eggs, murine Typhus 
can be carried by their fleas, and Rickettsealpox can be transmitted 
by a mite which lives on them. 

mice may be the vectors of such diseases as Lymphocytic Chorio- 
meningitis, Histoplasmosis and, Tularaemia. 



5. 50 pounds for every serviceman. 



6. 



There would probably not be repeats of the initial treatment. The 
correct initial application would need to be followed up to collect 
carcasses and to assure that the installation remained in place. 

7. O.D.T or H.C.N, gas. 



B. 



To eliminate the public health hazard of these infestations. To 
provide our customers with effective service to eliminate damage and 
contamination of their product* which they are responsible for but 
look to the pest control industry for guidance and assistance. 



■ 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE F0R v MOUSE CONTROL WITHIN 

STRUCTURES d„ j- 1 A ,7 Jy ,/ /a >;7* p^MM-r, A /Je s Jry 3 >W 

h&isid 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS ret/sMs pk& 



ufxu'ci//y — w7~ — -ha e*i/s-hrr*?e<rj &z ht\ .famtAm 

WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 

Rl CrKetTs ia/ R?X j fl to /> n // ri Dys&*7 jyy n n J x £~-> „ „ 9- Mm >'s ,c,} , 
WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
/&Q IBS. j/nry Jstey 9n*>,- r> / trr 72 ous/?<z.<?<, p si 



iSom& A<\tuif/ii:r ~h> &.<; m,,*./, as 3 err v y^^Js ,5*7?- J3ry&. 

HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT _JT„ ', Ha / 

'tre&i'm&ffi' wjv#//u A#e$ /idf have. -/>, a& ^o^^y^V 

• < h?r — Z&P&r/?/ y < PPsrs * — Thrives. snns>.>ssi//y *» /*>&<; J- ,<ni/U^/j e&sc 



WHAT DO YOU USE FOR BAT CONTROL 



T<?% V.&77 



IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL J~Mm <m ly fi><&o*j6l># yrtaJ&rU J 



frcr ryict/t& <*.*7/hf/>/ &* y& v^re. urt/rAJ& -frn y/i/P s?. saris Gaott ry 
m&rte C'.on^rrt/ Se*ris*s:fi> ,Astth.ii./T )T. 



1.1 



Service letter 
Canadian Pest Control Operators' Association 



OFFICE OF THE PRESIDENT 

246 ATTWELL DRIVE 
REXDALE, ONTARIO 



WHAT CHEMICAL OF^MELHJXD DO YOU USUALLY US£ FOR, MOUSE CONTROL WITHIN 
STRUCTURES 6LaaZ a4H2^ s<^&~*>^ "7MZ 




ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS 



<?&. 



WHA>-ALtt 




DUG," 



PRODUCT WOULD SAFELY GIVE. YOU BETTER RESULTS 



'Pu^as- oo a 



Lj 



t-T^- 



^C^f /Ca ^^ 



WHAT MEDI 



EASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 



WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS 50 LBS. 



HOW OFTEf^WOULD/YOU NEED TO REfWT THE INITIAL TREATMENT 




/&&<-ulJ%/ 



(.* A>( ^.ia 



WHAT DO YOU USE FOR BAT CONTRO 




J tor *»tJ- 



IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE OR BAT CONTR 
EXPLAIN WHY YOU THIfW IWS ESS£?ITIAL 0} A 7 /^sQj> A 



^7tT 




&L 



r 



\J^ &-s£ 





^.^L^Le 








VA>JCOUVER M&IGATING CO., LTD. 

BOX 2009 
y .£ls%UZrK_ VANCOUVER 3, B. C 



¥ 1//72- 



/ 



"¥ 

IS I 
* 



Rrn i TNr eEEMEJmiflfl — ANSWERS 



1. 



Bird repellant on a board (mice stick to it). Warfarin, Fumigation 
with fflethyl Bromide or H.C.N, 



2. No. Do not catch nice that don't like bait or miss the repellent. 
3 » D « D « "•"• was always most effective, 

4. mice are the carriers of a number of disease producing organises 
and transmit these to man. They also carry fleas and mites which 
transmit serious diseases to man. Transmission of disease to man 
is done in the following ways: 

A. By biting man 

B* By infecting human food with droppings. 

C. By infecting human food with urine. 

D. By being eaten, 

E. Indirectly by animals such asj cats, dogs, and other 
animals. 

F". Via blood - sucking insects 

G. Via blood - sucking mites 

H. Indirectly by dying in human water supplies. 



5. 

6. 
7. 

a. 



40 pounds for each serviceman per year. 

Repeat treatment in any specific location is not necessary. 

D, D.T.i fumigation. 

There is a present urgent need for some method of mouse control which 
is speedy other than the expensive application of space fumigation. 
D.D.T was the answer until it was banned. Now commerce and the domesti, 
life must depend on the pest control industry to help them eliminate 
mice speedily. It was and can be used safely. Those who banned D.D.T. 
should again determine the effects of the ban, the justification of 
the ban and their implications with commerce particularly in overcoming 
infestations that affect the public health. 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 

structures €<* J£ ,*& 4j>fi si>?'^ ^u&%S ,3**,, . a}* ^ 



ARE me RESULTS EFFECTIVE 








Ifr* 



^^ 



WHAT ALTERNATIVE PRQ^fcT WOULD SAFELY 



CT WOULD SAFELY GIVE YOU BETTER RESULTS /?- ^/S y c g- . 



WHAT MEDIpAL JjEASQN OF PUBLIC HEALTjf SIGNI FICANCE WARRANTS^MOU^E CONTROL 



unniin ur uu i wuulu tuu KtyuiKt HtK YEAR TO .TREAT STUBBORN MJXJSE 

MS A *SJlt LBS .£& <s.40**f 0*>Sj«u£^><^ ^4*&£s' /* ***« 



WHAT QUANTITY OF DOT WOULD YOU REQUIRE PER YEAR TO^TREAT STUBBORN MOUSE 
PROBLE 

HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT /#&££ ^J^ 



WHAT DO YOU USE FOR BAT CONTROL ^ /Pl^ 



IF YOU URGENTLY NEED 50% DDT TRACKING POWDE 
EXPLAIN WHY YOUTHINK IT IS ESSENTIAL /& 

*V\,/ 1 **T y ^ &^^s *. - *,S^ J*£t - 



£ OR BAJ- CONTROL / 



"7 




KAs*d\ 



<y&* 



O j^S^S^ 



^y*- < 



^g'^w^ *g£^ 



WlPPPESTrONTROI.no 



OUR nhaj Annans is 



488 Pin ST. E. - WINBSOR 14, 




MANAGER, 



: 



1 1 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES Since 50% D.D.T. Trackin g powder was taken off th sr market, we have 
tried different anti-coagulants and Strychnine .4%. 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS No. and we have to retreat 
very often before we can obtain a satisfactory result. 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS 5Q % 
D.D.T. Tracking powder. ^_^__ 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 

J C j;!L^rL M lan. and th6lr 6Ct0 ParaSUe S ^ inYOlVed 1n th * Transmission of a n, lm h. r 
WHAT QUANTITY OF ODT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS 500 LBS. 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT _ Sjii 



dom 



WHAT DO YOU USE FOR BAT CONTROL Strvch/nine .4^ and RpdpIW* 



IF YOU URGENTLY NEED 505! DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL Because we have no alternate p^ti^ 
that gives us as nearly as 40 % of the results obtained with 50 t n n.T. Tracking 
powder. 



MAHEU & MAHEU INC. 



3i9 du font, c>'jrrirzo ?.. GU 



t~>» <z ^^^^w_r~7>- 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES 



We "se to u se DDT as a tracking powder, but now we are using an ant1-en;.n.,w 

h a it a n d ro u t a tra p s , ba it not too e ffective, 

ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS No 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS None 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 
The use of QDT kills flpas and Htp nn rnHpnt* and nthpr go ™ c 

WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS 3Q0 LBS. 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT 
I n most str u ctural hullrHng*; as a ruip ftnr» o» or y ? tr, 7 yo^rs 



"""JIT 12 , F0R » AT „ C0 V R0L M " «~H-.M-. ■,.,. ..,;,, r r 

powder for safety and effectiveness. 



IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL I would sav It 1s th« <afP<t ^ ^t 

elective as besides killing the rodents it also kills parasites, fleas, lirp. *tr 

Q" them. It kills many diseases. DDT has been used for many years by us without 

having any 111 effects or accidents. 



l\ 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES ^<y ^ftqg A vj-r <3,yfS 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS ^G 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 



WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS ^ {IQ) LBS. PflR< <We QP&r^ a fc QkIC/ 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT 



WHAT DO YOU USE FOR BAT CONTROL ?mcfc "t^bf v^AS Gty^Cb T Ma ^c. 

IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL 



_i_ K - i r&^-r'^-rio>-v 



O C CuO^J 






A ?\fu^-riQ<-t 



G-C)C> 



W 



<3? 



Fa^t" «e,5uuff 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES Anti-coagulant-- <lry bait form and vfater form. 





Traps. 












ARE 


THE RESULTS EFFECTIVE FOR ALL INFESTATIONS 


No. 














WHAT 


ALTERNATIVE PRODUCT 
50$ D.D.T. Tracking 


WOULD SAFELY GIVE YOU 
J owder 


BETTER RES 


;ults 










WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE ( 
Spreading of salmonella, eynphocvtic (choriocieningi-tit ) 


;ONTROL 


WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN 
PROBLEMS 100 LBS. This would not include 50f> DDT require! 


MOUSE 
J for 


Bat 


Control. 










HOW 


OFTEN WOULD YOU NEED 
n infestation became 


TO REPEAT THE INITIAL 
acute, and could not fc 


TREATMENT 
b brought 


Only 




whe 


under control by 


oth 


ier methods. 










WHAT 


DO YOU USE FOR BAT < 
'ficult to purchase. 


;ONTROL 50?J DDT Dust. 


This is 


b ecoming 


very 


dii 











IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 

EXPLAIN WHY YOU THINK IT IS ESSENTIAL At present Vfe have no suitable 
substitute for quick effective control. The spreading of disease by these 

rodents is being checked very carefully by the Department of Health and they 
often insist on quick control. 

OKMlRAl 1 J KUT UOM'KOL CO. LTD. 

General 

Manager .^^^ y^^^ 

I 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES W A-X F&#/ /U 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS 

WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 



WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS 5~"S> LBS. //&// Mist* d C /AlCl-Onc*] 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT 
Z&t-4>OAl 



WHAT DO YOU USE FOR BAT CONTROL 



/>/or ss%> 



IF YOU URGENTLY NEED 50* DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL 



yL fS/to/'^-y A^>S£/6r^> 









(.1 



Service letter 
Canadian Pest Control Operators' Association 






OFFICE OF THE PRESIDENT 

246 ATTWELL DRIVE 
REXDALE, ONTARIO 



WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES U MxO^Ar^v ^\ Q>-CvcC.<s 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS v^ ^^^M^ it^e^-fu^ ^ 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS 

50 o^-r-ro.cbi^. ii^rC 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 
TCX>S POvSQwUs^ t GJ&C g>Cf£ ^^J^iL, lA^ils. 3a\VfcM£. ^7X0 ^v^^ <^V^v, 

WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS "2lS LBS. 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT 



WHAT DO YOU USE FOR BAT CONTROL SO ^ S>OT" ^fcu^£>fci2_/ C^2_ 



abV -e-g\o>k^vCiA e-CM^c^A-^gA^ ^t: 



^u& 



IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL \< ^S <*V^ O-Ai-S fefrfrfecrTUj 



•■i 
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Canadian Pest Control Operators' Association 



OFFICE OF THE PRESIDENT 
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REXDALE, ONTARIO 



WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS 



Js) O . 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS £) .fi.TT 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 

C Jb del L M__>t> . 

WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS | OO LBS. /tyifo/rf/.rt/. 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT /V_g QtS /? . 



WHAT DO YOU USE FOR BAT CONTROL sS/jj.g ~THG Ae>?£ Gpt>.t>T. 

lQg* r^fcUgft rfccaPr u3P*k £\g 'Sat g_.iH-ra.i_ 



IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL (fa & c t4M.SE o r"* T>/-- /*L 

gfotvtMq AJUmflgftS gp ^oa§6 /nCe±-n4-r,a~tc tut 



_§j 



-Dil^TO- 7 

1010 8T. CATHERINE 8T, W. suite 1007 /"~^&£ 

MONTflCAL 11(V QUE, I s' V— - 




'I 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WI 
STRUCTURi 



( es Usb s*yS G >. /a. a ^r a y4 cs '* 



FECJIVE FOR ALL INFEST^AT X 



^g-46-r=5^fe ?r 77 ' ^ C 




o 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE £QU BETTER RESULTS 




OULD SAFELY GIVE Y,QU BETTER RESULTS 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 

WHAT QUANTITY OF DOT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS /5& LBS. 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT 



-P 



~Z?* 



WHAT DO YOU USE FOR BAT CONTROL 



QrVQ^/^ 



IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL Z^ /*/ ^ ;h^ & *J~~ %?ff ~J* 

/ ' j / T/r^froy/ e^fcv^X" ^^^v'^ Y° J ~ Q °^^ ^ ^y, ^^ &P 

/7 ' /" 



res ^o si s<? &^e /&<?** ^ *> ^ ■ 



RELIAgpi EXT, 
103i^#W>A 



TION 



•i 
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BSKOE MFG. CO. ~.~D 

434 QUEEN ST. L,VJT 
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OFFICE OF THE PRESIDENT 

246 ATTWELL DRIVE 
REXDALE, ONTARIO 



WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES WftRfAftltJ 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS 



fifo 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS D* D.'TT *¥ 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 

WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS So LBS. 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT 



S^^g/uo *f~tt>j & *//TH &OT . FclLO^ Us" i^tTH wArl?/*/?<At 



$4**1-/ 



A 



ITROL l\f£ $M/ A*i4j f/?o*<\ TH6 Cu>,h [ 



WHAT DO YOU USE FOR BAT CON" 



IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL A/o & Ttf£Si M/fT*/?! /?A 

-//oTTg. — 

l ^U, U'QuiiJ /Si. j? AS /IS to -72 g/Vt} /on oct/? p.i£>qrtd/JC£ 'ftf/ir T/ff OfiT h!o «£v 
4/SJL/ JS0 H&£0 /as STh£/3o/?a/ <?W$*$ #asjo o*j& /h /?/?/. f Crt Tire*/ GAT A f 



(f>/1iZ%iDaAs-7~. 



I 



I 
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OFFICE OF THE PRESIDENT 

246 ATTWELL DRIVE 
REXDALE, ONTARIO 



WHAT CHEMICAL OR METHOD DO YOU USUALLY USE 
STRUCTURES - /&n^> (*. 



USE CONTROL WITHIN 




ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS >77^^f / -^^ /2J%? 
Cs7sl£si. , _ 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 

A 



A^-thef (Ld-^£iA<n-*<^>u-ASn;* 



s^-ti ~ 



' JSQJt su^a^e -^fj/^si^-t 



SO 



WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS /<Dd LBS. 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT A?l^ 



s(a tj> ^O^^e^ y ,sfsr> rfs<^^xX^€fs — ^&-<^jrdf ! -t<^< &^rJ>f * 



D X).f rA% [f~~£) ^cJ^y 



WHAT DO YOU USE FOR BAT CONTROL 

IF YOU URGENTLY NEED 50% DDT TRACKING POWDEP 
EXPLAIN WHY YOU THINK IJ IS ESSENTIAL ^Df 



s[^*7fc s-v^i^z^f --<£•< 



NK IT IS ESSENTIAL ^IA ^^ 




jL j * 



-9- 




aJ-KJAJ Jr 



Juj- jf, --sft-r *f-w J-r*\ 




2ul 



j£A yCL^>(A J r^ry^ r J> 



'- 



Service letter 
Canadian Pest Control Operators' Association 

^ ' OFFICE OF THE PRESIDENT 

246 ATTWELL DRIVE 
REXDALE, ONTARIO 



WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 

structures ,^/ r / - cr- .-■>/: n <. .-)~r ~X.*,rs. 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS a'c' 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS 
50 ( A 2>J>T 7~* , -if/c / >A'6 Sett/ &**> 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 

2>^.',*r.-S TIk,'^/),^ .,: .(- "»- ^-V A ,T<. -a'K ^ P, /J->- <~ (/ f-C t) ft* <fo ■ J^lfZZ m 

WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS :S"> _ LBS. 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT 

WHAT DO YOU USE FOR BAT CONTROL ^ r /V £*?/?*' r* rv^^-V <~ / £ a'o 

IF YOU URGENTLY NEED 50* DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 

EXPLAIN WHY YOU THINK IT IS ESSENTIAL. 



T*J£ /f'/i .r/ r r^-/ Tn **/r/ - cc /*{#/**/ r ^J/T-.r 


^«s y> 


T*^ 


.¥/* a/ Try/ c/ry s £ a r */*rs r* /,/v ,./ r x £.<?</ s r 


*s 


U/ / TA/ 


/i/£> r.r^.-*' /V-^t T/c^>/ ^/^/'/ l l/>«/// / ^^ 





A- 1 PEST CONTROL SERVICES 

ROLAND SMITH, PROP. 
:taa CORN HILL. &T, UONCTOH 



^^^ ^/JLzf 



\ V ! il 
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OFFICE OF THE PRESIDENT 

246 ATTWELL DRIVE 
REXDALE, ONTARIO 



WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES sn% WP TrarlHng v™<\»^ 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS Yes, thev are. 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS 



know other. 



Wo doa -i^ 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 
Mouse, contaminated food and spread deceases. 

WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS 150 LBS. Per year. 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT We do repeat 
in only 2% of all our initial treatments. 



WHAT DO YOU USE FOR BAT CONTROL 50% DDT Tracking Powder. 



IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL DDT Tracking Powder is the only 
product we beleive in and trust for Mouse and Bat control. 



i 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES ^J(t (k /\Jjt.^ V.A. ft^fiJJ-, 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS ft D T 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 



H SIGNIFICANCE WARRANTS MOU 

A/Us/; A asl^ Ot.iAjLeAs-A 



WHAT QUANTITY OF DDT '.JOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS if) LBS. . 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT 



J 4<& 



WHAT DO YOU USE FOR BAT CONTROL 

Jj^ v y DP T j A 4^r^/L^jjL 




L VU P^riA 



I^rA 



IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS. ESSENTIAL 




1% ESSENTIAL 






SorvicG iGttsr 
Canadian Pest Control Operators' Association 

OFFICE OF THE PRESIDENT 

246 ATTWELL DRIVE 
REXDALE, ONTARIO 



WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES Z-u-fl-^ /f£*.*J* f ■ ... ^ _ 



.-.? <"<-"> - / 



ARE THE, RESULTS. EFFECTIVE FOR ALL INFESTATIONS, /M fr^ 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS 

■■-*• /"7 L / C'-l-.t SIS IS. 1 _ 

WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 

A/-\i i-i. y c*;' 06. ''sLea <± f 

WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS *y LBS. V/^ y ^, .„,.. ^^ ^ J&* 

*frtd y -^Z/l /•■/:■(:•-, , >-, rf /{-//<■ s j, , > 

/ ' /' 

HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT 



Ly 



WHAT DO YOU USE FOR BAT CONTROL 



IF YOU URGENTLY NEED 50* DDT TRACKING POWDER FOR MOUSE OR BAT, CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL ,S &^,<s r j J^/sf^ 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES xtf^r,- ^^^.//J./W. * .^iv^.'i^' -ta-'jj/>j 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 

WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS LBS. Uj>.,.>li> 6/>.o.t- *-« .-..p.?*-... uo . -m* fi-'eD,*^7 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT "T^^^p,^ < 



^- ^ *■ ,y ' a '- ,J t L j 



WHAT DO YOU USE FOR BAT CONTROL t^ „• ^.a -r^y^n F^cr,^; 



tf/fc Jc . *j 



IF YOU URGENTLY NEED 50* DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL ?,v( <)rtf „. „*,.{,.■ *#*&*** , «* 

/> ,/y? . , ,-■-' //O A'/r/?</)/' /^->.- j-i fS*?Ai 7- /_~ .j*^ /?*'<■ rf . 

/•?,.■/-< ■ tV Ty,-y:/j>.ri £ ^y& ( iriir..i iti T/Ztfr^i ilUl f? f lu -"j kit ft'/ Li <t<jr 



'■• 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES 



(A)aA*JaAs 



ft 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS 

^S 



WHAT ALTERNATIVE PRODUCT WOULD .SAFELY §J,VE YOU BETTER RESULTS 

^ 



HAT ALTERNATIVE PRODUCT WOULD.SAFELY GiVE YOU E 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 



WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS M/?. LBS. 



T 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT 



WHAT DO YOU USE FOR BAT CONTROL 



jftrfd* 



&71<Z> . 



T 



IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE,OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL -^^> //nhfos . J&J&e. 







Service letter 
Canadian Pest Control Operators' Association 






OFFICE OF THE PRESIDENT 

246 ATTWELL DRIVE 
REXDALE, ONTARIO 



WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 

STRUCTURES .. 

/O - , /"■"? y, : ■ 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS 



s T?? 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS 

OP- T. F&^r k^ 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 

n'\d r/Ltj Atu. sfc<LiL & /cut, Au.d&y*n-i .M.tAndi, zLc.< sdJL&ik Mtwu* 



t 



WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR 
PROBLEMS . />/Q LBS. 



T 



r 



petty/". 



REAT STUBBORN MOUSE 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT 
?<P?l£t- pit- 4JinA.- <J< /CW^cCtt, r/^Ud ^}rAT Cjut ^€lW± . 



-e* 



f* 



£ ^rVk 



-»ya / - 



-^ ^tv2 



WHAT DO YOU USE FOR BAT CONTROL /film,. Aurty S/d^*P D. 7. %:/ / 

IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL / &W\_. ^f-L ff 







T 



kfz. 



9\ i * - ^f^ m ^^^ aa rr<~^^^ 1 ^ I ' W ■ya^gpgi*^;,/ y 



^p 






4\ 






r^„~,j: « x ^ Service letter 
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sxr&erntjA 



J r,„v /» 






^A 



C<V*t4,H 



r -a , 



*-</<> * w 



'"I l,„ 



'-y ' 



OFFICE OF THE PRESIDENT 

246 ATTWELL DRIVE 
REXDALE, ONTARIO 



WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES Wa r rarillf . hllt wh1nh tn nnm ^ ^ T r ^ Qr 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS 



Pgt t?ad. 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS 
50 %% DDT. 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 
Pest. 



WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBO 



PR0BLEHS SOtalOQ -IBS. 



RN MOUSE 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT 
1 or 2 to be sfapa 



WHAT DO YOU USE FOR BAT CONTROL 



aoufer or *50 % DDT , 



IF YOU URGENTLY NEED 503! DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 

EXPLAIN WHY YOU THINK IT IS ESSENTIAL 

Less dan gerous <fanrt using ff a ff . 



• ' 



<n 
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WHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES 0.3% Struchnlne poisoned grains. 



ARE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS 



Msu. 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS 

50% DDT tracking oowder 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 
» S2~ ca ? tran §mit disease to man. Rat-bite fever and Weil's Disease can be transmitted hv tH™ «- 
/u P u"ff l^\T n f r 7 ^ or^nisms which cause food nof.^n^" g.r^S^^^ S^ g.Sl 
?d by their fleas, and Rickettsielpox can be transmitted by a mite which live on them 

WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 

PROBLEMS 2000 LBS. 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT Very seldom as one appl- 
tion of 50* DDT tracking ovder applied into cracks and crevices remain.* effective for many year 
XLL otnor motnodo of control whioh wo have triod ovor th e laa fc fif t y fi v e (Q5) y t >ui& l e uuli e 
mont hly re-treatments . ^ H 

WHAT DO YOU USE FOR BAT CONTROL Paradichlorobenzene flakes to chase them out of 
uttics and then structural barriers to prevent re-infestations. 



IF YOU URGENTLY NEED 50* DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL Wethi^c DDT should be permitted for use by 
Prefessional P est Control Operators for the control of house mice because; 1J it is n ecess 
in tta intarflSt i of thn nnhUn t.hpt. hnnqp nrfrei ha f^t.mii»H "n r ^iy, a ff^t^i/.^ trtf nly- 2 
no established practical alt ernate control procedure is available, and 3) this use does not' 
pra gma m\y i m&ra to the environasnt. — — 

— MYSTOi EM 




**. e>./r\AH£Li P/ZSStPfT" 



1 
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REXDALE, ONTARIO 



IHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 



STRUCTURES 



* f * • /<> t t J / 



A^E THE RESULTS EFFfCTIVE FOR ALL INFESTATIONS /> < l7 v „ " "'^ 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER, RESULTS 



/— ■ ,^/< 'j! £l<i-(' 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 
jfc^--i- 

WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS ^____ LBS. ^ , _».< ,c«Sr „,., . , _,„ , ,,„, , 






HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT - /£,*>(> 



-^' 



WHAT DO YOU USE FOR BAT CONTROL 




— ^ ■ _/% /istS^fr c A^, Jas -i< ,t{c 



ff* 



IF YOU URGENTLY NEED 50% DDT TRACKING PQWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTI AL MV « ^ ^ >-. :„ . ,,■ A. 

iy„ ; rr??rV<rf'.V 4 « (< S f \ / - M << <> /, «* /* ty 77T,^ . ^AZ^ 






*rt r^TT" 












y\p~n* 





2% 






;> 







-, .. . -..■-» / - 









y* 






T^> .3 > 



?s ? 



& : 


















t i 



r*44v jt'Jp^v/y 
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VvHAT CHEMICAL OR METHOD DO YOU USUALLY USE FOR MOUSE CONTROL WITHIN 
STRUCTURES 



-Miir^os-GL' -Jt Tc lti — And otfrar polsom - W lffh Aa 



bloadr ; btits - eervica treated halts - soaked buiti 



JRE THE RESULTS EFFECTIVE FOR ALL INFESTATIONS Vm 



WHAT ALTERNATIVE PRODUCT WOULD SAFELY GIVE YOU BETTER RESULTS 



WHAT MEDICAL REASON OF PUBLIC HEALTH SIGNIFICANCE WARRANTS MOUSE CONTROL 
. Dearejatioas >md disease ctrrylw ureaexaitlea af their bretfarea 

WHAT QUANTITY OF DDT WOULD YOU REQUIRE PER YEAR TO TREAT STUBBORN MOUSE 
PROBLEMS IQO LBS. per yaar 



HOW OFTEN WOULD YOU NEED TO REPEAT THE INITIAL TREATMENT 
Dq»<»«ll»g aa the a lza of area - aad. the aize of the lafeatatlea 



WHAT DO YOU USE FOR BAT CONTROL DriTa from bid*, close all a»erturea 

TJslap; *a»b.tale*.e cr »ar«diohlQrobe»2aae.aatu. aatt dealafact the area. 

IF YOU URGENTLY NEED 50% DDT TRACKING POWDER FOR MOUSE OR BAT CONTROL 
EXPLAIN WHY YOU THINK IT IS ESSENTIAL 



Vice rcB\a\ f **% j eo a p ul Uat balta. It cam be » M « i* . fa.^^ „»■..■,, 



Naturely yt ca a iem?; iftat_ttitaia J it ° n b« f«™*d i» - .t^hh..,, . B fl ^ n y c 

whore ether aelsons or b»lta caa aot ba placed, auch »a attloa olaaoi eff. 
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ONTARIO PEST CONTROL ASSOCIATION 

- PRESENTED TO - 

PESTICIDES ADVISORY COMMITTEE 

CONCERNING 
D.D.T. AS A TRACKING POWDER FOR 
MOUSE CONTROL IN BUILDINGS 



The Ontario Pest Control Association is a body of structural 
extermination services ranging in member size from owner- 
operated one man businesses to companies employing over 50 
staff exterminators. 

This association represents 95% of the companies operating 
in Ontario and 98% of the structural extermination work 
performed each year. Our credentials as spokesman for the 
industry are beyond dispute. 

We are probably the only group seriously affected directly 
by any prospective position taken by the committee on the 
re- instatement of D.D.T. for mouse control. 

The Federal Government has decided and announced the impending 
re-registration of D.D.T. as a tracking powder for mouse 
control in structures under permit. We feel this to be a 
realistic and necessary step at this time. To this end 
submit the following: 



we 



The use of D.D.T. in mouse control is a long established pest 
control practice. The first use appears to have been in 
November of 1946 by Mr. Jack Rudick, a member of C.P.C.A. in 
Montreal. In the following year Professor E.R. Bellamore 
conducted a number of tests. Both men reported successful 
mouse control following thorough application. This information 
was reported to National Pest Control Association in the United 
States in 1948. The P. CO. uses a small puff duster to apply 
the D.D.T. dust into mouse holes and concealed runs such as wall 
voids, under sinks and similar places where mice hide or travel. 
When used in this manner, D.D.T. has little chance of 
contaminating man's environment. 



The control of mice in buildings now ranks as the second 
largest focus of pest control service effort in Ontario 
after the Cockroach. 

We estimate that in Ontario, approximately 9 million dollars 
are expended annually by business and homeowners for preventive 
and correetive pest control. 

Of this total $6.5 million would be industrial/commercial 
$2.5 million household and corrective 

In contract work 40% would be direct or included service for 
the control of rodents (rats and mice). 

In household work 30% would be for rodents (rats and mice). 

To further define these figures; approximately $2.6 is spent 
by industry and commerce for direct or included services aimed 
at controlling mice . 

In household work approximately $625,000 is spend directly for 
the control of mice. 

(Note: "Direct or Included" refers to contract work where the 
performance of mouse control is either the only service 
rendered, or where mouse control is performed as part of a 
multi-pest service). 

An extrapolation of these figures would yield a possible numerical 
occurrence on the order of 

* 162,000 industrial/commercial mouse treatments out of 387,500 total 

17,800 household applications out of 50,000 total 

* These figures are intended not as individual statistics but to 
show the proportion and relationary aspects of mouse control in 
Ontario. The fact that much of this work is "direct or included" 
makes accurate "per treatment" analysis difficult. Of course, this 
is a conclusion of experience, data supplied by manbers , and of 
certain mathematical formulae used by our industy for determining 
industy wide information. 

After all this is said, you might well ask "So what?". 

The fact that mouse control plays such a large part in our service 
delivery stems partly from the fact that currently available 
methods and pesticides are not giving adequate control. The 
incidence of failure in "direct" application has risen steadily 
since the removal of D.D.T. as a mouse control agent. 
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Our industry, using combination of currently available 
rodenticides (ant i - coagulants] mechanical controls (proofing 
and traps) plus what we will admit was a larger than required 
use of D.D.T. tracking powder would expect to achieve full 
control, without follow-up, in 80% of treatments. 

Information gathered relative to 1972, from sources 
representing a total of 80% of work done in this category, 
now place the success rate at less than 5% of treatments, and 
that an on-going problem of some degree continues to exist 
in 35 % of the treated structures, in spite of on-going, so 
called, control measures. 

The reasons for this are primarily. 

a) Ineffectiveness of permitted pesticides and mechanical snares. 

b) Practical and cultural resistance to required mechanical 
methods of mouse exclusion, (it is either financially and/ 
or physically impossible to mouse proof a conventional 

"in use" structure. 

Our industry clearly feels that a need exists for the re- 
introduction under controlled use, of D.D.T. tracking powder. 
We are also sufficiently conscious of the sensitivity this matter 
entails, to assure the Committee that we predict a per-occurrence 
application of this substance of minimal quantities ONLY where 
other agents fail to give control. We woula readily accept, 
reasonable limitations as to the locations of applications, 
quantities and frequencies to ensure that environmental objectives 
are not threatened. 

The Case Against Mice 

Rats and Mice share the charactistic of having accompanied man 
in his "community" through the ages. They have both been known 
to consume and damage man's food supplies. In this day and age, 
the production of food, the manufacture of all types of goods, 
and the maintenance of a dwelling have resulted in these pests 
finding their way into all manner of structures, creating structural 
damage, destroying raw materials, creating fear and anxiety among 
people, and acting as transmission agents for disease organisms 
harmful to man. Mice, to be specific share all these characteristics 
with rats, although their role as disease carriers can better be 
described as "potential" rather than "immediate". 



House mice and their ectoparasites can be involved in the 
transmission of a number of diseases to man including salmonellosis, 
rickettsialpox, 1 iprospiros i s and lymphocytic choriomengit i s . 
House mice live in very close proximity to humans. Structural 
pest control operators find the house mouse a continuing problem 
in commercial buildings, in residences and especially in multiple 
unit dwellings. In addition the depredations of the mouse in 
penetration of packages and in nest buildings are of economic 
significance. Therefore, it is desirable and necessary that the 
house mouse be controlled in the public health interest. 



If any debate exists over the primary motive for mice control 
being "nuisance" control or "public health' - protection, the 
preponderance would have to be that mice are a recognized 
"nuisance" problem having very clear implication as potential 
public health menaces. However, the word "nuisance" should 
not be used as a dismissal of their significance or need to 
be controlled. 



A nuisance of this type is a "nuisance" when somebody else has 
When it affects us.our workplace, our home, our food and 
is very serious. 



our comfort it 



Mice are difficult to control for several reasons. Their small 
size permits them to enter tiny openings. Mouse-proofing requires 
the closing of all openings larger than h inch. Exclusion is 
therefore difficult in homes, farm buildings and most commercial 
properties. Mice are agile explorers and reach all parts of 
structures either by their own efforts or by being transported 
in containers or infested commodities. They have three-dimensional 
but very limited range and families may pass their entire lives 
within a space of 3 or 5 cubic yards. 

Complete reliance on currently available means of control have 
not proven effective. 

The reasons for this include - 

1. Trapping presents a hazard to small children. More 
importantly, mouse traps small as they are, are 
much too large to operate within the harbourage 
preferred by mice. 

2 . Fumi gat ion controls both mice and ectoparasites 
but is extremely hazardous to all forms of life and 
provides NO "residual effect". 



Sing le dose , fast acting, highly toxic materials 
mixed with food or water which kills mice soon after 
they ingest a few bites. The toxicants are such potent 
materials as sodium f luoroaci tat e , strychnine, thallium 
sulphate and zinc phosphide. Because of the great 
hazards involved in the use of these materials they 
are used very infrequently and only for extremely 
difficult problems. 

Multiple d os e , slow-acting materials of the anti- 
coagulant type which necessitate repeated feedings 
over several to many days upon dry or very rarely 
used liquid baits . 



I 



Each of the methods mentioned above have proper use and each 
has limitations. As already pointed out, the highly toxic 
materials are too dangerous for general use and the precautions 
they require makes them undesirable for all but the most unusual 
and difficult infestations. In fact, the use of acute poisons 
in baits for mouse control can be dismissed as practically non 
exist ant . 



Unfortunately, the anticoagulant materials are of limited value 
in control of house mice. Three reasons for these difficulties 
are : 



1. Mice are nibbling samplers and seldom take a full 
meal of any one material, so any toxicants in baits 
are diluted by unpoisoned food. 
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There is much variation in the response of mice to 
the anticoagulants which are used in standard rodent 
baits. Warfarin was introduced some 20 years ago, 
U.S. Fish and Wildlife officials warned that it was 
considerably less effective against mice than against 
rats. The Toronto Health Department also states that 
ant i - coagulants are relatively ineffective in mouse 
control (Glenroy - May 1973 Testimony) 
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The major advantages of D.D.T. are 



1. It presents little hazard to the occupants of the 

dwelling. D.D.T. can be used effectively when placed 
in inaccessible areas. 



2. D.D.T. provides effective control even where sanitation 
and mouse proofing is poor. (Baits are not readily 
accepted in lethal doses when sanitation is poor). 

3. D.D.T. is quicker acting than anticoagulants. A month 
or more is required to achieve control with anti- 
coagulant s . 






By WILLIAM B. JACKSON 3 , 
JOE E. BROOKS 3 , 

ALAN M. BOWERMAN 3 
and DALE E. KAUKEINEN 2 

SINCE THE DISCOVERY in 
1958 that some Norway rats in 
Scotland were resistant to anti- 
coagulant rodenticides, numer- 
ous other resistant populations 
in northern Europe have been 
identified (Jackson, 1969; Bent- 
ley, 1969; Drummond, 1970). Dis- 



iThis study was coordinated by the De- 
oartmenl of Health. Education, and Wel- 
fare. Health Services and Mental Health 
Administration. Bureau of Community 
Environmental Management, through 
which the Federal Urban Rat Control 
HroKram is funded. 

SEnvironmental Studies Center, Bowling 
Green State University, BowHntf Green, 
Ohio 43403. 

INew York State Health Department. 
Bureau of Rodent Control. Rodent Con- 
trol Evaluation Laboratory, Troy In- 
dustrial Park, Troy, New York 13180, 



covery of the same phenomenon 
in the United States was only a 
matter of time, and its an- 
nouncement in 1971 should have 
been no surprise (Jackson, et al., 
1971). 

This resistance is inherited by 
rats from one or both of their 
parents; it is not something de- 
veloped after eating small quan- 
tities of poison. In most cases 
studied in detail, the resistance 
is not only to warfarin but to all 
of the anticoagulants of both the 
hydroxycoumarin and indan- 
dione series. 

The exact mechanism of resist- 
ance is not known, but current 
research has pinpointed the use 



of vitamin K in the liver as the 
process affected by warfarin 
(Bell and Matschiner, 1972; Kau- 
keinen and Jackson, 1972). In 
normal rats, warfarin prevents 
the conversion of vitamin K and 
subsequent formation of blood 
clotting proteins, and the animal 
dies of internal hemorrhages. In 
resistant rats the chemical con- 
version of vitamin K is able to 
proceed, even in the presence of 
anticoagulants. Higher concen- 
trations of anticoagulants might 
kill resistant individuals, but 
palatability and the high level of 
safety associated with presently 
used baits would be com- 
promised. 



Table 1. Summary of 6-day feeding tests by wild Norway rats from 
Federally-funded rodent control project cities. 
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Warfarin 


mg 
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City 


Wt. (g) 

269,0 


Survived 

20.8 


Died 

16.9 


Day of Death .No. 
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Atlanta 
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Baltimore 




16 


260.8 


- 
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6.0 
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Chicago 
Cleveland 
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29 
13 
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6.0 


1 


4 




16.6 


7 








— 


15.4 


6.5 

* 








- 


13.2 


6.0 









BEST CONIiCL 



6. 



The use of D.D.T. for mouse control in structures is important 
for the public's health and safety. Other methods are too 
hazardous or ineffective. Until a mouse control product of 
superior to those presently available to us is discovered, it 
is our representation that the public interest will be served 
by the use of D.D.T. dust for mouse control in buildings under 
controls. 

In attempting to counter the fears of certain environmentally 
oriented points of view, that the proposed reinstatement 
of D.D.T. poses a threat to the environment, certain facts 
have to be kept clear, notably that the proposed use pattern 
will confine small amounts to structural interiors. 



water, to soil 
environment 



The environment consists of many elements; air, 

and the fragile life form system therein. Man's 

also consists of our own immediate tactile surroundings; the 

room we live in, the emotional and physical value of our 

comforts and possession is an integral part of man's environment, 

a theory held valid by psychologist, anthropologist and 

sociologist alike. 

Therefore, any threat to this more immediate environment must 
be controlled with vigour equal to our desire to protect those 
larger elements of our environment. All the clean air, water 
and soil, plus abundant plant and animal life, count for naught, 
if we must share our beds with rodents and insects. 

It is from this consideration that we must negotiate the exchange 
of risks and benefits. 

We have heard the word "nuisance" used to describe mice problems, 
implying that this minimizes the need to control the pest. We 
have heard the word "phobia" used by some to suggest that fear 
and public unwillingness to accept mice and their consequences 
is the result of misguided biasses and ignorance, especially 
when controlling the pest may require the re- int roduct ion of 
an environmentally discredited pesticide. 

What we ask, is that in our zeal to protect all living things, 
we acknowledge that certain species earned the description "pest" 
strictly on merit, and that their control in buildings does not 
interfere with the animal kingdom. Furthermore, the need for 
one of our known to be effective toxicants against mice, unt i 1 
a suitable and equally effective alternative is found, can be 
justified, providing that its use can be controlled in a manner 
that would protect the environment. The control machinery exists; 
a concerned service industry accepts the need for careful use 
of the substance, and no real barrier environmentally exists to 
prevent the beneficial reinstatement of this substance for this 
purpose . 
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PESTICIDES ACT 
ONTARIO REGISTRATION 657, SECTIONS 23 & 24 



2\. (II Notwithstanding any other provision* 

of itic Regulation 01 tin- provisions ol ioy iithel 
Act or Regulation, no person sluill use l>l>l 01 I IM- 

fSi '[It. 

(u) lor the purpose of bat extermination 
while holding a Keener to perform structural 
exterminations, 

(c) for pl.int hug extermination on apples, 
provided an official of the Ministry of 

Agriculture and Food verifies that a plant 
bug situation exists R R.O 1970. Reg 
657, s 2J (I); O Reg 282,72, s 2 (If; 
1072, t 1,-71 (.?). 

(2) No person shall perform an extermination 
under clause a or r of subsection 1 unless he has 
obtained a permit in duplicate therefor in Form 16 
from the Director Reg 282/72, s 2 (2) 

(,*) The Diteitoi m,iv refuse to is-ne a permit in 
Form 16 when' he is of tin opinion that the 
extermination in respect of which the permit is 
Minglii cannot PC carried out m safety K KO 
I'W Reg 657. 5 2.1 (.1| 

24. Notwithstanding the provisions u section 
.M ilu Mimstei may grant permission to use 111) I 
in 1 1>1" when? in In- opinion .hi emergency has 
arisen or the public interest so dictates K R O 
1070. Reg. 657. s 21 
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PRODUCTS REGISTERED IN CANADA FOR CONTROL OF MICE I.: STRUCTURES 



CODE NAME 

CHP chlorophacinone (Rozol) 

DPC diphacinone (Diphacin) 

F'JM fumarin 

PIN pindone (Rival) 

WAR v;arfarin 

WAR+SQS warf arin-fsulf aquinoxaline (Prolin) 



RSQ 

STR 

ZNP 

CPN 

HOT 

MBR 



red squill 
strychnine 

zinc phosphide 
chloropicrin 
hydrogen cyanide 
methyl bromide 



FOR MULATIONS 
.005% dry bait 

.005% dry bait 

.025% dry bait 

.025™ dry bait 

.025-. 05% dry bait 
.005% liquid bait 

.025%-0.5% of each 
as a dry bait 

5-10% dry bait 

.3 -.5% Cry bait 

2.0-2.37. dry bait 

fumigant 

funigant 

fumigant 



r:::urks 

Anticoagulant. For use by PCO's only in 
farm buildings and storage buildings. 

Anticoagulant. 

Anticoagulant. 

Ar. t iccagular. t . 

Anticoagulant. 

Anticoagulant. 

Anticoagulant plus antibiotic. 



For use only in bait boxes. 



* 



Note This table does not distinguish between products sold as formulated bait and those sold as a concentrate 



Control Products Section, 

Plant Products Division, 
Canada Aj»r ic ulture , 
May, L973. 
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r.;r.T:UiJtior.:, : 
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may, !97: 2 

DOT 5 

2,2—his (p-chlcrophcnyl)-l , 1 , i-trichloroethane 7 

Du dust ' 9 

EC er.u 1 si f table concentrate 10 

Sn solu-icn 1 1 

WP vefctable powdar * 2 

Guarantee in terms of: DDT i 

El."^3^.r_cii"ion: insecticide u 

Keep out of reach of children end domestic nrinals. Avoid skin or eye IB 

3 

20 
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3 Tirr.z Aids 




v fc ,T*H , "^«-i,i ,f . -«. -* ,, r ° r ejt "*' nel contact, vash the area with soap end water; rinse the eves ''I 

v norea[ until f>*^^ A * vallov f a ^ i ^ istcr * tablespoonf.il of salt in a glass cf water to induce Siting! * 2E 
. speat antil tr*e vomit fluid is clear. Obtain medical attention tanediately. 2 <j 



containers should be 



v S-^?i™ C ?f U f" ' , • Disposal of excess -rcduct and fc 

^;;:f n . ^:-?; ^^y™-. ln * he ■»»«« °* such a progran, disposal of snail quantities should be by 

cur^i at .cast 18 inches deep m a location that does not flood or drain into nearby water. 33 

B Limitations! 

35 

30 d&„, _ Pc rQt apply to crops within the pre-harvest intervals scocificd belcwj 37 

% : A -" rec beet, cumin {rutabaga} 

'•'" &*" s ~ amir 



n 2. 

n 3. 



s 

X a 

D S 
if 



apj . e ,„ 

Do not apply after edible part.-, of the crop begin to form. M 

Do net apply after bunching begins. 

Do ret apply efter the four leaf stage. 



45 



Mailable to the general public. RESTRICTED. Per use by authorized persons only. Not to be nad 



-*,. 'iri-ter -,-- ,„-!,.„,...,.. J . r ° r us - onl y lr - specific applications that have beer concurred in bv 
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; *rr CLAIMS ACCEPTABLE FC? REHISTFATIOH IS CANADA 
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A" 1 LE 

tarnished plant bug 



STFA'-.'DEPrY 

sx.cc ■ •■-■■ leaf roller, spittle 
bags, flea beetles, strawberry 
weevil, plant bugs (including 
tarnished plant bug) 



'.- 



:o-.?'« ,, I ' 



BLACKSEKRY 



flea beetles, plant bugs, spittle 



p;:d dfet 

subterranean cutworms, 

flea beetles 



r*r- T-p" 

— i-ipi i 

r.ubtcrrancan cutworms, 
flea beetles, plant bugs 



flea beetles 



SWAR BEET 
flea beetles 



+ 
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T - r - ; rp (RfirABACA) 


I 


flea beetles, red turnip 


: 


beetle 


: 




- 
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, ." T .;ST.*. r 'D 
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flea beetles, red turnip 


I 


beetle 


I 




+ 
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TOBACCO (MAP.ITIMES) 


1 


subterranean cutworms 


: 




+ 




n 


HORSE 


1 


winter ticks 



16 oz in 100 gal fWP, EC 

Begin applications when bugs are noted. 

or as needed. 

Limitation (1) 



Repeat at 10-14 day interval: 



32 oz per £CK 3Du, WP, EC «k„«._o 

Treat when buds first appear. Pepeat as necessary for control, 

Limitation (2) 



22 oz per acre fr.u, WP , EC 

Treat foliage as necessary for control. 

Limitation (2) 



2D oz per acre ?WP 

Apply to the soil around the plants to control cutworms* ^reat 

seedlings to control flea beetles. 

Limitation (1) 

32 oz per acre *Du, WP, EC . 

Treat the coil around the plants to control cutworms. Treat the Eoliai 

to control beetles and bugs. Repeat as needed for control. 
Limitation (3) 



21 oz per acre |WP 

Apply to seedlings at emergence only. 



16 oz nor ^cre frm, WP, EC 

Apply to the foliage during the seedling stage for control o. 

infestations. 



32 oz per acre |DU, WP, EC 

Treat the foliage as necessary to control infestations. 
Limitation ( 1 ) 



10 oz per ;crc fDu, WP, EC 

For use en seedling stages only. 

Limitation (ft) 



60 oz -ior acre tT.C 

Ly to the soil as a broadcast treatment after transplanting. 



10f dust fDu 
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5£ 
59 
SG 
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rr<y 

fleas, lice, ticks 



foves, hotels, »"otels, and 

owes dwei.linr.sj non-food industpial 

plants and stopaoe areas 

ugs, 3tored product insects 



bats 



T.1C2 



WOOLLEN PABRIGS, CLOTHING, 
PITS, CARPETS, BLANKETS 
clothes moths, carpet booties 



POPEST AREAS, "LACTATIONS, PARKS 
forest insect pests 



::oi;-c?op vegetation and other 
octocop areas 

adult mosquitoes, black flies, 
sand flics 



Apply to control infestations. Repeat if necessary. 



IC* dust fPu 

Dust onto the coat and repeat as needed for control, 



5S solution |W», EC 

10n dust ?Du 

fse a: a residual treatment on surfaces where insects occur. Do 

rot use or. surfaces that nay contact food. 

Limitation (5) 

50K dust rPu 

Apply to surfaces where pests are found. Repeat as Accessary, 

limitation, (5) 

50X dust 5Du 

Apply a thin film to runways and other surfaces freouented by mice. 

Do not use in any manner which could lead to contamination of 

food or feed. 

Limitation (5) 



1-5* solution £Sn, EC 

1CH dust *Du 

Spray on rugs and carpets to obtain 0.55 deposit by weight. Tor 

fabrics, blankets arc garments, treat to obtain 0.3E deposit by 

weight. Apply dust lightly en fabrics and earments before storage. 
Limitation. (5) 



2-16 o; per acre fSn, EC 

r or application to foliage to control infestatienr, . 

Limitation (6) 



2-1 en per acre fSn, EC 

For ground application to reduce nuisance due to adult biting flies. 
Limitation (6) 
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ITT IS WKI.1. known that ro 
■»■ dents harbor many organisms 

huh can cause disease in man; 
is equally well known that ro- 
i-iils which come into close con- 
ned «illt human beings, arc the 
lost dangerous species. Vet prae- 
irally all 1 ) ic work of the past 
ew (U eades on tli'.- epidemiology 
f lhc.se diseases, In.s been conccn- 
r.alcd on the various species of 

.its', (o tlu almost Complete PX- 
lllsioil of [he most domesticated 
f i.!i rodent*, the //t»»jr }foin,i'. 
t I'll . ■.'.;- 1 \- plays a lesser pa it 

hail do ral.s in the I ran ■mission 
f sinne of ( hrse diseases ; it (Mjii.nl- 
\ nlniously plays souk- part -- 
ii'ih'jis h rem ! ivelv minor one — 
, their 1 1 no- mission. The pur- 

lose of this .1H:|];' i. to mule;, tl: 

h.it is actually known about this 
uhjeel. 

In considering communicable 

rs 

[senses common to mice and men, 

is probably most convenient to 
iscuss them according to their 
Icthods of transmission and there 
re eight possible methods. 

(I ) Jly hit mg man. 

(~) Hy infi ding hiiiiiin food 
with its droppings, 

(ii) ri\ infecting linmnn food 
«itli it.i iiriiu". 

( I } By being ea ten. 

(•'> ) Indirect! v \!.i the ca1 or 
the dog. 

(t*0 Indirectly via the hlood- 
suckjng insects. 

(~i) T.i.lin etlv via blood- sink- 
ill^ mites, 

(S) Indirectly l»y dying in a 
« :i tir sti 1 1 1*1 v .iial cnntnin- 
mating it with organi-mis 
emit amed ir its IhuIv at 
deal I'.. TK M is no evi- 
1 1 e i : ■ i ■ 1 1 1 . 1 1 ! 1 1 1 s his ! ■ i j . 
pelted, rillliiuif/ll it is u 
p ■•■ - : I »i] 1 1 \ ii hii !■ mil' t he 
i .in-. .lei eit. 

T!ie iiu. 1 1' iinptn t ■! nt iitmiM< 



By OR. T. M.| W. CAf/.ERON 

Director, ln^lilulc ot Parasitology. Macdonald College., McGill University 
Montreal, Quebec, Canada 



diseases arc discussed in this or- 
der, id though it is obvious that 
some may have several means of 
transmission; in these cases, they 
are placed under their most im- 
portant method. 

(1) Hnt-bitc frt'er is us u idly re- 
garded as n tropical disease but 
is probably cosmopolitan. It is 
caused by a motile bacterium 
( SpiiUhnu minus} and is most 
commonly conveyed by the bite of 
n rat. It docs occur in nature in 
mi f. however, but n.s these ani- 
mals less frequently bite man, they 
are not regarded us such serious 
transmitters of the disease as arc 
rats. However, cats, dogs, ferret?, 
and weasels, can contract the dis- 
ease from rodents and convey it in 
turn to man by their bite. The 
disease is of the relapsing fever 
type, the fir.st bunt of fever oc- 
curring about ten days after the 
bite. The temperature returns to 
normal in four to six days, is ab- 
sent for several days anil then re- 
turns. I'p to about a tlo7.cn of 
these relapses may occur. 

{'2) No animal has more favor- 
aide opportunity of infecting hu- 
man food with its droppings than 
has the hmisc-tuouse and it i 
markahle how little attention lias 
been given to this means of iu-i 



fcetion even although it is well 
known that mice are frequently 
infected with organisms which are 
passed in these droppings. Among 
the most, common diseases which 
which can bo transmitted by mice 
in this way are the Sni/ixnu Hones 
— one of the more serious kinds 
of food poisoning or gastroenter- 
itis. While seldom fatal, these 
food poisoning outbreaks are so 
common as to be classed as one of 
our most important disease en- 
titles. 

Mice are very susceptible to in- 
fections with bacteria called Sal 
monelJa enteritidis. and S. acr- 
trgcJce (— typh' imui ium), and 
can net as carriers for a long 
time, excreting the organisms in 
their droppings. 

5. acrtrgeke is frequently call- 
ed the Mouse lijj'haid bacillus and 
it often causes serious disease i:i 
these animals: epizootics with a 
mortality rate of '20 per cent to 
SO per cent are on record. While 
the infection often causes n dis- 
ease, carrier cases are common 
and the mice pass lbs organism in 
their droppings for long periods 
during which I hey appear healthy. 
Apparently, •¥-, cutcrHUih can 
cause a clinically identical dis- 
ease in mice. 



Not often regarded as carriers of ser- 
ious diseases, Dr. Cameron reveals how- 
house mice do transmit them to man. 
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There lime been numerous nut- 
broaks in human fn) n;; - attrib- 
uted to lln coulauiimil Ion nf fond 
by mouse droppings, ii ml il is 

proh.'lhlc II,,, | dome-lie animals 

and birds cnti also be infected 
fnim this source; pigeons appear 
to he especially susceptible. .S'. 
licit rj/t ].,■ duos not cause typhoid 
fever in man liul acute gnstro- 
entcrtis (or "food poisoning"). 
It is the main cause of these condi- 
tions, tin- second most common 
cause bring S. cnteritirfh. These 
mi' the i ■ r i J v two specie- which oc- 
cur nntniall v in mice; they are 
very common in them in (ill parts 
of the world. 

Contamination of food by drop- 
pings iind urine is a source of hu- 
man infection, although not the 
only one, because food animals 
also can be infected run! fresh 
meats ami c/;gs nmy cont.-iin these 
or related species of sahitoncHas. 
However, cooked foods causing 
violent explosive outbreaks of fond 
poisoning in six to 72 hours after 
ingestion, are most probably due 
to contamination by infected ro- 
dents. The condition ttinv In calls- 
cil by the actual bacteria or by 
tlie products of the bacteria in the 
food stuffs; these bacteria grow 
well in must non-acid foods fe a. 
liquids of cooked vegetables, made- 
up finals ami salads) which are 
not properly refrigerated. 

Hyiitcitolcph nana and 11. tli- 
Viinuia are two small tapeworms 
which can also be transmitted to 
man, directly or indirectly 
through the droppings of mice 
(ami rats). The latter is rare, 
but in the warmer parts of the 
iroi'Ul, //. nana is common. The 
tapeworm is a small form, under 
an inch long and causes little if 
nn\- barm to the host. It i- one 
of the few worms which can devel- 
op directly, i.e., man or mouse be- 
comes infected by swallowing the 
microscopic egg as a faecal con- 
tamination of fund ami the little 
worm grow - directly in the small 
intestine. 

(•"!) l*rinc-cn rricd organisms 
.are It-- common than fnecal-cnr- 
ried 017* uii-ms. but there is tit 
Ii ist otic of eoti-idcrnhle import- 
ance. Thb i- the spii -in-hai U-liL<- 
organism called f-rju/m/j-nr, which 
is common in rals. ruriuitslv 
enough. I he dona-tic utnii.-e, id- 
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though very ea ilv iiifeetcd by in 
oculatioii, lines not seem to cam 
tract the infection frequently in 
nature. It l>. jeeti suggested that 
infection is primarily from water 
and that as rats frequent sewers 
and other sources of find water, 
they contract their infections 
there; the dislike of iniee for wa- 
ter, may be the only reason vvhv 
they are naturally free from the 
disease. However, there are rec- 
ords of their being infected, Hu- 
man infection is caused hv con- 
tamination of food and water by 
urine of infected animals. The 
disease in man (Weil's disease) 
can be a serious one and there arc 
indications that it is becoming 
more common in North America. 

(4) There is no evidence that 
man has ever been infected with 
any disease by eating mice, but he 
could he. It is otherwise with eats. 
Their most important tapeworm is 
contracted by eating mice and, in 
Europe, a serious round worm 
which lives in their lungs, is ac- 
quired in the same manner. The 
lung worm is absent from North 
America. Mice pick up the in- 
fection by feeding on the cat's 
droppings and in turn, pass it on 
to the cat. Neither worm occurs 
in man. 

Indirect Transmission 

'Tilt: FOREGOING diseases are 
•* all transmitted directly; the 
remainder are carried from mice 
to man by some intermediary. 

(5) Favtti is a fungal disease of 
the skin caused hv a mold which, 
entering the hair follicles and sur- 
rounding skin, causes the forma- 
tion of small crusts. These, in- 
creasing in sire, become elevated 
at the margin to form a cup-shap- 
ed yellow scab; (his latter becomes 
brown in color, falls off and 
leaves bald patches:. It can be 
transmitted to man, cither direct- 
ly or indirectly from mice. The 
indirect method is by infectin" a 
cat, whn-h in turn, infects the hu- 
man beings in the same house. 
u Favns houses" have been record- 
ed from Switzerland, because of 
Hie large number of human cases 
tk't'itrriiig in thcin, nppnrcru.1* 
contracted from tin' local mice 
(which wire also infected), i'uvu .*. 



however, occurs in a || | Mr |.s ■ 
I be world. 

((>) Vtttyuv, one of the gr m tes.| 
of the human scourges, is bnMcnJIv 
a disease of rodents, and hum.,',, 
plague epidemics mostly origin. i'i t - 
froiii rats. However, ,„', t , number 
of occasions, house-miec bav c | nvi) 
found infected and thee have nlr 
ricd infected fleas. Many specie, 
of rodents are susceptible ,„ 
plague and infections are ,■.,,- 
ried from rodent to rodent hi 
fleas. It is only when domes tie 
rodents are infected, that the eon 
dition becomes really serious ,,, 
far as public health i> lonceriied. 
Wild rodents pass the infection to 
gray rats; gray rats pas> it to 
black rats. They die in bouses and 
their fleas, carry the infection to 
man. Fortunately, house mici do 
not seem to be often infected. In 
any case, while they can serve tt , 
suitable hosts for the fleas which 
carry the disease, their small % w 
prevents any individual mouse 
having a heavy infestation. 

Endemic or Mini nc Typhii* i- 
usually contracted from rats, but 
at least, one outbreak was traced 
to house mice, It is essential I v a 
disease of warm countries (,..,,, 
south-east U.S.A.). The causal 
organism is a riekettsia which i, 
conveyed from rodent to rodent 
by lice and from rodent to man hv 
fleas. The flea mo. | rommonlv im- 
plicated is the tropical rat "fit, a. 
This flea, while preferring rat 
blood to human, can, if the assuci 
fttion is close, be tran-ift rn 
man and will feed freely on hu- 
man blood. The flea il no! in- 
jured by the organism — and 
neither, as a rule, is the rodent, 
Accordingly, the disease in man 
is sporadic (unlike the ease of bu- 
bonic plague). However, the or- 
ganism (its in the case of true 
typhus) can be conveyed from 
man to man by the human budi 
louse and so endemic typhus could, 
under suitable, unhygienic comli 
tions, become epidemic. 

The tropical rat flea (which 
will live on mice and man) is tint- 
responsible for two seriou, dis 
eases. It is no longer tropica! l«e- 
cause modern heating system* 
have extended its range ns far 
north as Canada. .Murine typhus 
is Mi o ex I en ding it ^ range and. 
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Closely related virus in mice 
indicates they may have been the 
original carriers of Poliomyelitis 



while not recorded from Canada, 
is becoming increasingly frequent 

in the United Slates. 

Rickettsial p ax j s (), e !11)ls) ,. c . 
rcntly described mou.se disease 
transmissible fo human beings. In 
man, it muses a disease resembling 
but otherwise distinct from ehick- 
i'H pox. It also is caused by <>m<-' 
t>f the Rickettsiae (}{. akari) mid 
from these two circumstances it 
lias revived its name. It is trans 
milted from iiihikc |„ n, :ln through 
Hie agency of a bloodsucking 
iiulc. .liloi/,-rii)iin/i\siis sanguineus* 
While only recently discovered 
»»Ji«l consequently only known from 
the N cw Vork »vcn, there is no 
I'wisoij to believe it is limited to 
tlmt nrv.i. 'Jin's disease is in no 
«ny connected with mouse typhus* 
"lerilioiicd above. 

There is a number of other 
'"oust diseases which appear to 
"'■'•ni- in man, or at least closely 
resemble some u hicli do. These in- 
clude; 

(a) Lymphocytic choTiamcnin- 
<Jith is .1 virus disease of man and 
" v nns infection <jf m iee in Amcri- 
<•' aiul lTui'«i|ic. The disease in 
"" l » i» " form of meningitis cliur- 
■uteri/ed l.v an increase of white 
•'I'HHl nils in an nt demise hac- 
frce cerebo spina) fluid. It 
ri »i" a benign course with no eom- 
J'bcatinns. It i, fuiuid particular 
■ ,,,lw *'" the ages of ten an, I 
lu, ;ty. He-cowry i- followed l>* ,-, 
''""! immunity. 

! ' i- --till uncertain |ji.w bun i, in 
"K» laconic iidVclctl but a his- 

' r > "f close contact w itli house 
!""''' ' ,;l ~ 'veil id nrded in a imm 

M ' '»f r:iM*. Mice can be iufi ,-(,,) 

,Ts '' (('VTIKII.. S,p(. m l, ,, \ 9 u 



by swallowing tbe virus , U u| jt <■„,, 
be excreted in the urine. Accord- 
ingly, tbe direct infection of niftii 
by urine or faecal contaminated 
food must not be overlooked. How- 
ever, droplet infection from in- 
fected persons (as for influenza 
and pneumonic infections) is at 
least equally probable. Tbe part 
played by the mouse is still uncer- 
tain, tbe evidence circumstantial. 

(bj JThtopfftxinotU is a rather 
rare disease of man recorded from 
various parts of the world but 
most frequently from the railed 
Slates, ft is carried by a minute 
organism (llistnplasma eapsula- 
tnm), which Hvcs in (be white 
blood cells and cells of the hone 
marrow, liver and spleen. The or 
gnni.sms have been reported from 
(he house mouse but it is not vet 
proved that they are identical" or 
that Ihc mouse is (he source of hu- 
man infection. The route by which 
man becomes infected is, nfso, still 
unknot! n. 

(c) Tulnnirniui has been re- 
corded naturally in mice on sev- 
eral occasions. It is caused by an 
organism related to that causing 
plague; it also occurs in a 'ur-'e 
number of rodents. Man becomes 
infected in must cases 'a- h-indhii" 
of infected carcasses. According- 
ly, « bile it can be a serious i Uk 
to those handling gaim: am! fur 
rodents, there seems Utile chance 
i>f mice infect ing man. 

lucre are also several diseases 
in mice which are not I r.i iv-nii-.- 
sidle In man. These include Motive 
"tuberculosis*' and Mon.sc "sen 
t if aciiita." 

}'acn,la iuta-n uhtjth ( I'ttxtcunl 



h picntU>tnh?rculo*h) Although 

most commonly seen in rats and 
guinea pigs Ibis condition is also 
found in mice. It may be serious 
in guinea pigs. Its greatest inter- 
est, however, lies in the fact that 
the organism closely resembles 
that musing plague and may lie 
mistaken for it. Tt is not caused 
by the bacillus of tuberculosis and 
is in no way related to that dis- 
ease. 

Mouse septicaemia is caused by 
an organism called K. mnrlueptU 
cits .similar to or identical with, 
that causing swine erysipelas and 
an epidemic was recorded in Cali- 
fornia in 1<)27. So far as is known, 
it is not transmissible to man. 

Mice and Poliomyelitis —There 
is no evidence that mice cause po- 
lio in man; all the evidence points 
to a direct or indirect human to 
human infection. Nevertheless, 
there is at least a possibility that 
mice were tbe original carriers of 
the infection. An extremely close- 
ly related virus occurs in these 
animals and occasionally causes a 
disease in mice called Thciler's \'i 
rns Disease which very closely re- 
sembles the experimentally pro- 
duced poliomyelitis in tbe same 
species of animal (produced bv a 
virus from man). Most infected 
mice show no symptoms of Theil- 
er's disease and are carriers, tbe 
infection being transmitted bv the 
ingestion of material contaminat- 
ed by faeces. Many competent au- 
thorities believe that, the virus of 
the mouse disease and of poliomye- 
litis bad a common origin, al- 
though they arc now distinct, and 
that that common origin w«s the 
mouse. A chance mutant f () the ro- 
dent vims deposited in mouse 
faeces on human food, may have 
been the origin. While Ibis is 
pure speculation, it is a fact 
that there is no evidence that tbe 
mouse is al present, a source of 
human infection with poliomyeli- 
tis. 

While this review includes the 
di-caMs known to be transmitted 
by mice, il ran not be inferred th.-.t 
it is complete. Far too little work 
has been carri. d not M if II mice to 
enable MItll a statement to be 
made. However, enough lias been 
done, to justify „ demand that 
more should la- carried out. 
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Reference 7 



Mrs. Jean Stalker, Control Products Section, Plant Products Division, 
Agriculture Canada 



In December 1972, a submission from the Canadian Pest Control Operator's 
Association was received proposing reinstatement of DDT for a tracking 
powder for mice in buildings under permit where other control measures 
had failed. Questionnaires from pest control operators across Canada 
supported this request. The amount of DDT requested was estimated by 
Agriculture Canada at 2,500 lb. technical, but the industry submission 
would suggest 2 or 3 times this amount. Agriculture Canada was requested 
to reinstate DDT by Health & Welfare's Laboratory Centre for Disease Control 
because of increases in health problems resulting from mice or their ec- 
toparasites. Dr. McKiel of the Centre for Disease Control felt the above 
submission to be fair and without exaggeration. 

Agriculture Canada reinstated DDT for use as a tracking powder for mice 
on the basis that a health hazard existed. Health and Welfare advised 
the Control Products Section that there was a real problem and Agricul- 
ture Canada relied heavily on this request and the data they were told 
existed. They feel this information is widely documented and accepted. 
Mrs, Stalker tabled a paper by Cameron on Mice and Diseases (reference l) 
and a full use pattern for DDT was also presented (reference 2.) 

There were no restrictions for pest control operators using DDT under 
the P.C.P. Act until this year since structural pest control operators 
were not required to use registered pesticides under the old P.C.P. Act 
and regulations. Presently, 50% DDT dust is registered for bat control 
in Canada and allowed in Ontario under permit. Antu tracking powder is 
not registered in Canada at the present time. Some companies are working 
on other tracking powders but how close they are to registration is not 
known. Anti-coagulant baits are not effective in many cases because 
there are other sources of food so the baits are in effect diluted. 
Traps are only good in mouse pathways, which can be difficult to get at. 
Fumigants are effective in the short term but are also dangerous to use 
and have no residual activity. One dose toxic poisons are hazardous and 
must be cleaned up because of children and pets. 

Some provinces do not have ways of licensing applicators, in these cases 
the local Agriculture Canada offices will do the issuing of permits to 
purchase and use DDT. 

DDT would be applied on a permit basis with a puff duster into cracks 
and crevices of walls where children and other animals can't get at it. 
DDT is of low toxicity to humans and can be left there to work effectively 
as a residue for nearly a year without repeat retreatments. 

Agriculture Canada will ask the industry to provide a manual for safe 
use of DDT where other measures are not effective. DDT would be imported 
from Europe and dyed pink to be easily discernible. Mice go to corners 
or their nests to die so would not appear out in the open or be found 
dead just anywhere. 

Mrs. Stalker referred the Committee to Mr. Emmerson for information on 
mouse control and disease increase. 
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Mr. Larry Emmerson, Chief, Administrative Services, Lab. Center for 
Disease Control, Health & Welfare Canada 

The work of this group is on disease control in Canada. The problems 
referred to by Agriculture Canada related only to mouse infestation in 
their own buildings. 

Mice and small rats easily travel in buildings such as pipes, passages 
for wiring, between walls etc. making them very difficult to control. 
The transmission of these diseases to man by mice or ectoparasites of 
mice is not documented and is highly questionable. 

Tracking powder seems to be ineffective on other animals because of their 
habits whereas mice continually clean themselves by licking and thereby 
ingest DDT. 

The psychological effects of living in mouse infested premises could 
create a hazard to mental health. Rats and mice could be disease carriers 
in apartment buildings by getting into food in different apartments 
and transmitting then throughout the building. 

There was no information presented to show an increase in mice population 
or disease other than the one building in question and then it was an in- 
creased control problem only. 

Mr. Emmerson could not provide information as to increases provincially 
or federally. He stated that his department would not want DDT used near 
food in any manner and that building construction is important in mouse 
control . 
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Mr. Michael GiXbertson, Wildlife Biologist, Toxic Chemical Section, 
Canadian Wildlife Service, Environment Canada 



Mr. Gilbertson expressed the view that after seeing the Canadian Pest 
Control Operator's submission for reinstatement of DDT for mouse control, 
he was quite dissatisfied with how it was put together on the following 
grounds. 

1. There is no evidence after banning of DDT to say there was an in- 
crease in health hazard due to an increase in mouse population and 

no data pre DDT restriction. Mr. Gilbertson stated that his Ministry 
was led to believe this information existed. 

2. There was no evidence of damage to packages and property. 

3. There were no facts given for trapping as a hazard to children. 

4. No other chemicals but Warfarin were discussed in the brief as 
alternatives, such as Rozol . 

5. There was no evidence of resistance to other anti-coagulants and 
there is an absence of data in Canada. Resistance should be a fact 
before other action is initiated. 

6. Mr. Gilbertson didn't think anti-coagulants took a month to work. 

7. The brief doesn't discuss disadvantages of DDT, it only discusses 
supposed advantages. 

8. Non-chemical control wasn't studied in enough depth. 

Effective DDT residues in buildings last at least a year and its half life 
may be as long as 30 years. If repeated dosages were applied year after 
year, when the building was demolished, a significant amount of DDT might 
get into the environment. 

Bats do not pose a serious rabies problem as only 0.48 of 1% of bats in 
Ontario have rabies. Mr. Gilbertson felt this presently allowable use of 
DDT should be discontinued. 

Mr. Gilbertson pointed out that Environment Canada's approval was also 
conditional that Agriculture Canada reconsider their decision in one year 
to see if any new materials were available, or produce more conclusive 
data indicating an increase in health problems due to an increase in mouse 
infestations. He was surprised at the lack of data submitted to Agriculture 
Canada and was under the misapprehension that large quantities of documen- 
tation existed. His Department was unaware that the problem was potential 
and not real. 
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t>RODUt HON ANP MAUM IING (SHAN. M DIRECTION ! >1 I A PRODLK HON i I IX S MAR 

Plant Products Division 
Ottawa, Ontario 
June 13, 1973 

Mr. K. G. Laver, KlA 0C5 

Chairman, 

Pesticides Advisory Committee, 612/5. 3P3 

Ministry of the Environment, 

Fifth Floor, Mowat Block, 

Queen's Park, 

Toronto, Ontario. 

M7A 1A2 



Dear Mr. Laver: 

I can now reply to your letter of May 23 relative to the 
developing regulatory status of DDT under the P.C.P. Act. 

The Registration of DDT for Control of Mice under the Pest 
Control Products Act - Memorandum T-26 of November 6, 1969 
deleted label instructions for the sale of DDT as a mouse 
tracking powder by the general public. Products for use 
by pest control operators were at that time exempt from 
registration under Section 10 (a) of the Pest Control 
Products Act of 1939, and consequently, PCO ' s in parts 
of Canada where this use was not forbidden by provincial 
legislation were not restricted in their use. 

When the Pest Control Products Act of 1969 came into 
effect in November 1972, products for use by PCO ' s became 
subject to registration, and the Canadian Association of 
Pest Control Operators submitted a petition (Item 1) asking 
that DDT be registered as a tracking powder for mice, and 
that its use for control of bats be continued. 

Agreement in principle to the registration of a 50% DDT dust 
for mouse control was reached by the Federal Interdepartmental 
Committee on Pesticides. This agreement in principle was 
announced to the meeting of the Canadian Association of Pest 
Control Operators at their annual meeting and reported by the 
press . The Canadian Association of Pest Control Operators has 
agreed to develop a guideline document outlining, in 
their opinion, the conditions under which DDT could be 
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used for mouse control, and this will be reviewed by our 
Department before any product is registered. This document 
is not yet available, and there is not, as yet, a product 
registration of DDT for mouse control and no official 
document announcing the condition for such a registration 
has been issued. 

The Need for Control of Mice: The need for control of mice 
has been presented to us primarily as a public health problem, 
and it was on this basis that the decision to accept the 
registration was made. {There are also of course, economic 
and aesthetic aspects) . 

For an opinion on the significance of mice in transmitting 
pathogenic organisms to humans, we consulted with 
Dr. J. A. McKiel of the Laboratory Centre for Disease Control, 
Health Protection Branch, Health and Welfare Canada. A copy 
of Dr. McKiel's reply is attached (Item 2). 

You may also be interested in the attached (Item 3} semi- 
popular review by Dr. T. W. M. Cameron, who was Director of 
the Institute of Parasitology at McDonald College, Ste Anne 
de Bellevue, Quebec. Dr. Cameron lists the mechanisms by 
which diseases may be transmitted from mice to humans and 
discusses the diseases which have been shown to be carried 
by mice. Dr. Cameron's interests and the circulation of 
"Pest Control" magazine extended to tropical areas, and 
most of the diseases listed either do not occur in Canada 
or are of very limited importance. 

Salmonellosis, however, is an important and continuing concern, 
and it is known that the Salmonella organisms can be 
transmitted through contamination of food and surface on 
which feed is handled with the droppings of mice. Animal 
feeds may also be involved. A full review of the literature 
has not been attempted, but there is an excellent review 
available under the title "An Evaluation of the Salmonella 
Problem", published in 1969 by the National Academy of 
Sciences, Washington. Another reference of interest may be 
"Intospecies Transmission of Salmonella, A. I. Flowers 
Proc. of Salmonella Seminar pp 23-29, ARS No. 91-50 
Agr. Res. Serv. U.S. Dept . Agr . (1964)". 
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It would be difficult if not impossible, to determine 
whether there has been any reduction in the incidence of 
Salmonellosis since DDT was "banned", since mild cases of 
these diseases are not normally reported. Even if a trend 
were established, it would be impossible to trace specifically 
to the mouse population, since there are so many other potential 
sources of infection. Nevertheless, since mouse droppings are 
a demonstrated means of transmittal it seems prudent to take 
reasonable measures to minimize the possibilities of such 
contamination. 

Problems with Existing Control Methods: A copy of the brief 
(Item 1) and the completed questionnaires submitted by the 

Pest Control Operators Association and a copy of my notes 
(Item 4) on the questionnaires are attached. 

The Association estimates that the companies which replied 
represent 80 percent of the pest control business in Canada. 
They are clearly unanimous in the opinion that they need DDT 
for mouse control. 

These companies indicate that they are not using DDT at the 
present time, and are relying largely on the anticoagulent 
baits, either alone or in combination with traps. They 
report that the anticoagulents are slow-acting, and not 
always effective, especially in locations where alternative 
supplies of food are readily available. They also express 
concern about the possibility of resistance developing to 
the anticoagulents. Resistance is reported to be widespread 
in England (see Item 5) . Since there is, to the best of my 
knowledge, no work being carried out in Canada on rodent 
control, it is not possible to say whether specific 
resistance to the anticoagulents exists here. 

An additional aspect, which is not emphasized in the 
submission made by the Association, is the economic one. 
Tracking powders are effective for long periods of time, 
while baits require frequent servicing. 

In addition to the anticoagulents and traps which most of 
the PCO's report using, there are at least three other 
approaches to mouse control or high toxicity baits, 
fumigation, sanitation, and mechanical exclusion or 
"mouseproofing" . The high toxicity baits , on such toxicants 
as sodium f luoroacetate, strychnine, thallium sulfate and 
zinc phosphide are effective, but extremely dangerous and 
may even be environmentally undesirable. 

Fumigation is dangerous, costly, and provides no residual 
control . 
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Sanitation and mechanical exclusion are certainly the preferred 
methods of mouse control, but they are often dependent on 
factors outside the control of individuals living in multiple 
dwelling units, and often economically prohibitive particularly 
for families and business establishments in old structures. 

Environmental Aspects : We would expect a minimal impact on 
the environment from what will be most exclusively an urban 
use inside structures for relatively small amounts of DDT. 

It is impossible to estimate how much will actually be used. 
As a working figure, we took twice the total of the estimates 
submitted by the Association, or 5500 pounds per year of 
technical DDT across Canada. We are asking that the appropriate 
authorities in the Provinces administer this use on a permit 
basis, so that use statistics will be available for periodic 
review. The provisions of the Pest Control Products Act of 
1969 are such that manufacturing and import statistics will 
also be available for review, and we feel that this use of 
DDT can be managed effectively. 

Officers of the Canadian Wildlife Service have expressed 
strong reservations about the use of DDT for mouse control. 
They have asked that the status of the registration be 
reviewed in January 1974. This has been agreed to, and we 
would hope that more information will be available at that 
time. If it is necessary to retain DDT after this date, we 
propose to seek the advice of the Provinces and of our 
advisors in the federal public service and at intervals of 
about two years thereafter if necessary. We know that other 
tracking powders are under development, and it is probable 
that effective alternatives will be available sometime 
in the future. 

In summary, we are convinced that: 

1. Control of mice in structures is desirable for the 
protection of human health, at least where contamination 
of food can occur. 

2. That existing methods of control, including "mouse- 
proofing", sanitation, anticoagulent baits, high-toxicity , 
traps and fumigation are not feasible or effective in 
every situation. 
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3. That the environmental impact of this use of 5500 pounds 
of DDT per year inside structures in urban areas will 

be minimal (considered to be a high estimate) . 

4. That DDT should be available on a restricted basis to 
professional operators for control of mice where there 
exists a documented problem of special difficulty. 

We have therefore agreed to consider an application for 
registration of a 50% DDT tracking powder, and have requested 
the cooperation of the authorities in the provinces in 
assuring that such a product, if registered, will be used 
with due restraint to meet real needs as they arise. Any 
province not in accord with the use of DDT for this purpose, 
can, by virtue of permit control, effectively curtail any 
such use. 

Yours truly, 




E. R. Houghton, 

Chief, 

Control Products Section. 
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January 2, 1973 



lir. A.K. Moore, 

Head, Product Compliance, 

Control Products Section, 

Canada Department of Agriculture, 

Plant Froducta Division, 

Ottawa, Ontario Klit 0C5 

Dear Iir . Koore : 

I have read the submission by the Canadian Pest Control 
Operators Association lor reinstatement of DOT as a tracking powder 
for house mouse controls which yuu forwarded Lu me i'vr uOiumenL, 

The case as presented is fair and without any exaggeration. 
House infestation in homes and other buildings in which feces and urine 
of these animals may come into contact with man either directly or 
indirectly does indeed constitute a definite health hazard. Abundant 
proof to support this statement is readily available in published liter- 
ature and is widely accepted. 

It is no surprise to me that Canadian Pest Control Onerators 
have been experiencing difficulty in controlling house mice since the 
ban on the use of DOT for mouse control was introduced. The reasons for 
this difficulty as given on page 2 of the submission are well stated. 

At the laboratory Centre for Disease Control we have a 
continuing problem with mice. Wild mice inevitably find their way into 
our buildings through receiving doors, V\fc rear white mice for experimental 
purposes and son-? of these escape from time to tine. They find excellent 
harborage in the service ducts throughout the buildings. Some of these 
ducts are small in cross-sectional area, for exainole, those carrying 
telephone wires. DDT is an excellent control method for such places. 
So far as I know, there is no equivalent substitute. 



This submission has my support. 

Sincerely, 



SUJ> 



J- (AjJwKicl, Ph.D. 
Director-General 
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May 30, 1973 PESTICIDE CHEMICAL NEWS 



M RESISTANCE TO WARFARIN INCREASES IN U.S., EPA'S HOFFMAN SAYS 

Increasing rat resistance to warfarin, an anticoagulant rodenticide, means that "none 
of us can rest easy", according to William M. Hoffman, Senior Advi soi to the 
Deputy Assistant Administrator for Pesticide Programs of the Environmental Protection 
Agency. 

Speaking at the Idaho Annual Health Conference, at Burloy , Idaho on May 23, 1973, 
Hoffman said that the problem of resistance would probably appear first in rural areas 
but that urban areas with a long history of rodent poisoning programs should also 
be considered candidates. Southern cities would tend to be most vulnerable because 
of climate, Hoffman explained. 

Hoffman's speech, which focused on various aspects of EPA's pesticide programs and 
their effect on public health, cited rodenticide resistance as an increasing phenomena 
in the United States (See next story). 

Saying that anticoagulant resistance in house mice is now so prevalent in Great 
Britain that these chemicals are no longer used for their control, Hoffman pointed 
out that no base line data or time samples exist to determine whether a similar condition 
is developing in the United States. 

Hoffman explained that prior to 1971 anticoagulant resistance in Norway rat populations 
had been demonstrated only in Europe. He said the first confirmation of U.S. resistance 
came in 1971 when rats in a rural area near Raleigh, N.C. demonstrated a resistance 
to warfarin in laboratory tests. 

The farms included in the study were small mixed crop and had poor sanitation facilities. 
All the farmers had regularly used anticoagulants as a substitute for full maintenance 
of buildings, disposal of rubbish and proper storage of produce, Hoffman stated. 

Focusing on what could happen in the future, Hoffman said the North Carolina site is 
probably the first of many resistant foci to appear. Pointing out that any place having 
the combination of adequate rodent numbers, poor sanitation and regular but 
inefficient use of anticoagulants is a likely candidate, Hoffman said, "Since the 
resistance gene must be present initially for selection to occur and since we have no 
index to its prevalence in the U.S. populations we can't predict what will happen in the 
future . " 

Addressing. himself to the question of how resistance can be prevented or its selection 
slowed, Hoffman said, "Reducing the need for toxicants by improved sanitation and 
construction obviously is the best approach. Incorporating acute toxicants into the 
routine of an anticoagulant program should be attempted. Alertness to the possibility of 
reduced control effectiveness being related to development of resistance may permit c i-rl 
identification and a focused response." 
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14881. GREAVES. J. H. . and PRISCIIXA AYRES (Wnt C 
Lab. . Mln. Agr, , Fish v and Food, Tolworth. Surrey, Engl ft 
Some rodentlclda l properties ol foumatein ilyL J ITVG 67(21 
Jll-JfiT 1969. --The toxicity and palaiainhly of coumate lrj!|l (k 
telralyl)-4-hydroxycouniarln) lo rats (Rattus norveglcus) weitim 
gated in the laboratory by means ol feeding (rets Animals n,tci 
lo warfarin (3-( -acetanylbenzy!)-4-hydroJiycoumartn) and wirfirj 
resistant rals from infestations refractory to coumatelralyl. u* 
as non- resistant animals, were employed in the tests Medium ■ 
meal containing a concentration of 0. t'i coumatetralyl wis uu 
less palatable thin Ihe same (ood unpoi&oned In comparison nit 
at 0.05% but not at Q. 025% was significantly less readily raitnta 
the plain lood. Coumatetralyl at Q. 05'i ami 0. 005 'I- was Judui 
as 0. OOV, warfarin Is reporled to be to non- resistant rats Wirli 
resistant rats were significantly less susceptible lo rounutrtriiii 
than wire iHiii- resist ant rals. Warfarin- resistant rats Innu 
liuVM.it I, in refractory lo counialetralyl wore significantly Ifsum 
tlble lo coumatetralyl than were animals from other suurres. Ci« 
Utralyl at Concentrations of the order of 05% In ball would t*i| 
alternative lo warfarin against non- resistant rats. While H wo* 
expected that, at this concentration, coumatetralyl would of ten |i» 
good resulls against warfarin- resistant Infestation*, this use tutf 
eventually produce an Increase In the Incidence of resistance tots 
anticoagulants. — J. W. S. 
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Brief Reflection on House Mouse Control 1 

W. D. Klimstra 

Cooperative Wildlife Research Laboratory 

Southern Illinois University 

Carbondale, Illinois 



Programs of house mouse control must exhibit appreciation of this 
animals behavioral patterns. Such patterns relate to a wide variety of 
factors but those of probably most importance include familiarity with 
the habitat, sex and age and status within the social hierarchy of a given 
population. Because of these factors and their interactions, virtually 
every house mouse problem is different. However, some behavioral 
characteristics have considerable similarity and allow certain basic 
approaches to control provided acceptable techniques are available and 
are permitted to be employed. 

When a house mouse enters a new environment it moves around 
the edge or wall going a few feet at a time only to return after each 
exploratory trip to the home base. After a short time it will leave 
the edge or wall to check out the interior of the area. Any objects in the 
interior will be used as vantage points and their edges as travel sites. 
Eventually, a memory map of the area is developed. Any change in this 
area will result in new exploration to re-establish the necessary familiar- 
ity which allows ready movement without encountering obstacles, especial- 
ly when "running for cover. " Once established in a habitat, each mouse 
of the population has a certain pattern of area use reflecting that 
developed in gaining its familiarity of the site and its status in the social 
organization of the population. 



Mice that occur in established populations move very little if the 
"home" provides security and food; the offsprings when "of age" leave 
if there is conflict in the colony. Such situations reflect a basic population 
plus those "on the move" due to expulsion from the colony as a result of 
the social organization. 

The reaction of a given mouse or population to a food depends on 
several factors but largely it is previous experience, biological demand 
and availability. Hence, nearly every mouse population will differ in 
its response to baits. Suffice to say that use of traps or bait stations 
may not yield acceptable results because of this. 

Although one can enhance control efforts by capitalizing on these 
various behavioral characteristics when establishing bait stations and 
traps, even under the best of conditions there is little assurance that 
traps will be entered or baits eaten. As yet, the answer to an irresistible 
bait or trap has not been resolved; and, in view of the variability in 
individual mice and populations it seems unlikely that such techniques 
can assure adequate house mouse control. 

Considering the behavioral characters alluded to above, the 
principle of control which emphasizes the use of tracking powders is the 
most feasible for maximizing house mouse control. Its limitations with 
regard to meeting certain sanitation or other standards are recognized; 
but, it should not be prohibited as a possible control measure. It will 
not only yield better control, and probably more acceptable returns per 
unit effort, because tike opportunity of contact with virtually every mouse 
is so much greater than through the use of traps and/or baits. 

^Theae comments are based on research, the literature and experience. 
Much of the research has been supported by the National Pest Control 
Association In their efforts to develop the best, approved methods of 
house mouse control* 
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ECONOMIC IMPORTANCE OF THE HOUSE MOUSE (MUS MUSCULUS L.) 

by 

P. P. Rowe 
Infestation Control Laboratory- 
Ministry of Agriculture, Fisheries and Food 
Tolworth, Surbiton, Surrey, England 

The house mouse ( Mus musculus L. ) probably originated as a wild species in the 
Steppe region of Asia and from there, helped by the development of agriculture and * 
aore particularly by improved methods of transportation, it has invaded, or been 
oarrled to, most parts of the world. It is still spreading and was introduced 
recently for example to one of the Galapagos islands. At the present time the house 
mouse probably has a wider distribution than any other land mammal, apart from man and. 
occupies a great diversity of habitats. 

According to Schwarz & Schwarz (19^0) the several forms of house mice living in 
i*;.LOse commensal association with man have evolved from various free- living wild stocks* 
The latter are reported to live entirely out of doors feeding on weed seeds and 
cereals which they store in mounds and burrows in the fields. Despite its name, the 
commensal house mouse may, under suitable conditions, revert to a feral existence and 
like the wild types live "off the land" and independently of man; In Russia, where 
■truly nild, oommensal and -free-living commensal form3 all exist, the former are pre- 
dominant in the drier Steppe regions of the south, but commensalism increases further 
north and in the far north mice are mainly confined to buildings. In the temperate 
climate found in' Britain, the house mouse is most prevalent in buildings in urban and 
rural regions but even so it is not uncommon in fields and hedgerows on arable land 
and, in southern parts of the country, it is known to be present in the open for a 
large part of the year {Southern & Laurie, 19^6) • 

The house mouse has been regarded as a serious pest from earliest times. 
Although in some countries it is considered to be primarily a pest of growing agri- 
cultural and garden orops, in the majority it is regarded chiefly as a pest of stored 
food products and as a potential danger to public health. In regions where they 
thrive, field-living' house mice appear to fluctuate considerably in numbers from year 
to year and occasionally populations reach plague proportions* In a heavy outbreak 
in Australia in 1916*17 large stocks of grain stacked in the open were almost totally 
destroyed and poisoned mouse carcasses were estimated by the ton. Localized outbreaks 
have occurred in several parts of South Australia during the last 10 years. House 
mouse densities as high as 80 000 per acre were estimated in an. eruption in California 
in 1926 (Hall. 1927) Piper, 1928) which ocourred when conditions (mild winter, 
abundant food and cover*' and few predators) were particularly favourable for population 
increase. Similar mass outbreaks have been reported to ooour In Russia (KXlabukhov, 
1927). 
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Although suoh plagues oan cause speotacular losses to growing and stored field 
crops and acquire world-wide publicity as a result, the accumulated losses to food- 
stuffs, and the incidental destruction and disease attributable to smaller, more 
widespread commensal house mouse populations are of far greater over-all economlo 
importance. Although circumstantial evidence indicates that house mice cause sever* 
economic losses, precise information on actual losses, as with most rodents, is 
difficult to obtain and so scanty that accurate assessments cannot be made. In 
Britain for example no estimate of the total house mouse population can be given nor 
of the extent to which the mouse lives "off the country" or by scavenging as opposed 
to being a commensal pest. It is the opinion of rodent control workers in some 
countries that house mice have increased in numbers, particularly in urban areas, as 
a result , of improved methods of rat control and that the house mouse has supplanted 
the rat as the major pest. There is no evidence however that a trend in this direc- 
tion, has occurred in Britain. Examination of local authority records of the relative 
numbers of reported common rat and house mouse infestations over the laat 15 years 
shows that, over-all, more premises are infested by rats than mice both in urban and 
agricultural areas. In the largest conurbations, particularly London, there is 
evidence that house mice are now as prevalent as rats, but since 1950 there haa been 
i little change in the level of house mouse infestations, about one per cent, of all 
properties being infested. Compared with the rat. It is probable, however, that many 
more house mouse infestations go unreported or undetected and that there Is a tendency 
to under- estimate the house mouse both from the point of view of the damage it causes 
and in its menace to public health. 

House mice are basically seed and grain feeders but they will attack an astoni- 
shing variety of other food-stuffs, and they thrive particularly well in places where 
there Is a diversity of foods. In domestic premises the losses of food- stuff a can be 
heavy if house mice are allowed to increase unchecked but they are mainly more irrita- 
ting than expensive, and serious depredations are usually the result of poor hygiene 
and neglect. Unfortunately, in contrast to the rat, many people tolerate the house 
-mouse or are unaware of itB existence until it has become well established and spread 
to neighbouring areas. 

By far the most serious losses to food-stuffs caused by house mice occur in 
premises storing food in bulk such as shop stores, bakeries, mills and warehouses in 
urban areas and animal feed stores, granaries and corn and hay ricks on farmland. 
In some of these types of environment mice are responsible for more damage than are 
rats. An adult mouee eats only about 3 g of food per day - equivalent to 70-100 
■ whole wheat grains - but direct losses based on this figure, even if the numbers of 
mice were known, would be minimal and unrealistic. Tills is because the house mouse 
Is an exceptionally wasteful feeder and through its habit of discarding partially 
eaten foods it usually destroys more food than it consumes. Southern & Laurie 
(loc. clt .) found, for example, that over 10 per cent, of the grain threshed from 
heavily-infested corn ricks in Britain consisted of kibbled particles which were use* 
less for milling purposes and that this loss exceeded the calculated amount of grain 
eaten. Fortunately, changes in agricultural praotice have largely eliminated this 
nitherto important reservoir for house mice on farmland. Other problems have arisen, 
however, and house mice are, for example, proving a troublesome pest in present-day 
broiler and deep-litter poultry houses. • *■ 
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,'ip.^rt frc-i the food they eat or destroy house mice are responsible for "invisible* 
loss<-_. Stacks of bagged grain and flour under long-term r.torago have been knov/n to 
collapse as the direot result of mouse damage and again re-bagging costs may exceed 
tlnv cost of the food-stuffs aotually eaten. Muoh fcod spillage .:rli;e.i a3 r result of 
the search by house mioe for nesting material. Well-built mouse nests are substan- 
tial affairs from four to six inches in diameter and containers, irade from hessian, 
cardboard, paper and clothing are particularly vulnerable to attack. In stocks of 
basced, flour mioe frequontly burrow Into the middle of a sack and oarry in sacking for 
nesting material. Polystyrene and other recently introduced insulating materials 
used in lining modern buildings also provide excellent nesting facilities for mice. 
The removal of gummed labels from manufactured goods and binding twine by mice can 
also cause much confusion and involve extra work. 

House mice are, furthermore, responsible for a great amount of tha rodent filth - 
droppings, hairs and urine - found in food-stuffs. In the case of grain, contamina- 
tion can occur in the field prior to storing if the grain is cut and left standing in 
fields before threshing and additional filth can accrue through the use of already 
contaminated machinery (Dykstra, 1959)- Examination of threshed grain taken from 
corn ricks which were infested by 50 house mice or more revealed that an average number 
of 11 droppings were present in each 1 lb of grain (Rowe et al. # 196l). One mouse 
can produce 50 or more droppings in a day and those fairly close in siEe and shape to 
small cereal grains are extremely difficult to remove at an economical cost. Contami- 
nation of processed foods frequently occurs in mouse-infested food- stores and again, 
although financial losses cannot be assessed, it can lead to either the outright 
rejection of food or its relegation to use as animal feed and in some situations to 
prosecution by public health authorities. The droppings themselves also invariably 
contain hairs and import-ed manufactured foods such as biscuits have been condemned in • 
the past by countries with high sanitation standards because they contained fragments 
of mouse hairs derived from droppings milled with flour. 

Besides destroying and fouling stored food-stuffs and crops house mice are also 
sometimes responsible for damage to non-edible manufactured goods and the fabrio of 
buildings. Furthermore, on occasion they enter and nest in electrical conduits and 
telephone wiring encasements, gnaw at the insulating materials and put electrical 
Installations out of aotlon. Their presenoe In such places constitutes a permanent 
fire hazard. 

The house mouse has long been regarded as a carrier of serious diseases trans- 
missible to man but far too little work has been carried out to enable any definite 
statements to-be made of its economic importance in this respect. It probably plays 
a lesser role than the rat in the dissemination of such diseases as rat-bite fever, 
aurine typhus and tularaemia and although plague (Pasteurella pestis ) has been found 
on numerous occasions among wild mice they are not thought to play a significant part 
in its transmission to humans (Cameron, 19^9) • Perhaps the most cemmon disease 
occurring in man oapable of transmission by house mice is salmonellosis or bacterial 
food poisoning, which can cause serious diarrhoea and dysentery. Many house mioe are 
naturally infeoted with Salmonella organisms and human infection can result from eating 
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foods contaminated by mouse droppings and urine. It la not known, however, to what 
e::tcnt outbreaks of food poisoning in humans are attributablo to mice. Another 
d5.pc.irie of man olor-ely linked with the house mouso is rickettsial pox, the symptoms of 
which somewhat resemble chioken pox. This disease was first recognized in the United 
Statos of America In 19**6 and the organism responsible, Ricketts ia akarl. was isolated 
from infected humms and from the blood-sucking mite AllodermanyGSus sanguineus 
recovered from house mice. Mice are also capable of infecting human beings with a . 
disease of the sl'in attrlbuta:)Je to the fungus Achorion guinckcanum . This disease 
was common at cno time in certain houses which as a result came to be known as "favua 
houses". The virus which causes lymphocytic choriomeningitis in man can also be 
carried by the house mouse. it is transmitted from mouse to man in dust contaminated 
by the saliva, nasal secretions, urine or droppings of infected mice and several cases 
have been reported in Britain. Numerous other fatal virus infections have been found 
rjr.ong laboratory strains of mice but their incidence in wild mice is not known. 

Although leptuspirosls (Weil's disease) in humans is regarded mainly as a rat- 
borne disease thure are records of house mice being infected and in Hawaii (Mlnette, 
1$64) tho mouse wes found to be a major carrier of the disease. House mice are also 
responsible for Infecting man with the tapeworm species Hymenolepls nana and 
il. d^m lnuta , 

A review of the economic importance of the house mouse would be incomplete wlth- 
out reference to the cost and efficiency of existing control measures. The four mala 
ccrvlvol methods are proofing, trapping, fumigation and poison baiting and each method 
haa its dieadvantages. It is difficult to completely mouse-proof a building and 
often expensive; mice may in any case be carried Into buildings inside commodities. 
Treps are probably the most economical and efficient way of clearing out very small 
infestations of housn mice but they are of little value in dealing with populations 
dispersed over wide areas. Fumigation is an effective means of destroying mice 
living in large stacks of food-stuffs but it is a costly operation involving a team of 
skilled operators. Poison bailing remains tho most oommonly adopted control method. 
As with rats, quick acting or acute rodenticides have now been largely abandoned in 
fuvovr of the le.ia. hazardous anticoagulants. Treatments against the house mouse with 
the latter poisons, however, are often protracted or not completely successful and may 
be demanding in terms of time and labour. Further advances In the control. of this 
pnot would ceem to be largely dependent on the discovery of more effeotive.rodentl- 
oldcs or tho dovoloixnent of completely new control techniques. 
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THE SIGNIFICANCE OF DDT IN HOUSEHOLD AND 
STRUCTURAL PEST CONTROI - 1969 



DDT has been used in pest control for 25 years. It was the 
most commonly used synthetic insecticide shortly after World War II. 
Many other compounds have since become available, but several im- 
portant uses remain for DDT in household pest control. In a few in- 
stances, no practical alternate is available. 

DDT is an especially important material for control of: house 
mice (the second most important pest for pest control operators), 
house ants, American and Oriental cockroaches, carpet beetles and 
clothes moths. USDA recommends DDT for the control of American 
and Oriental cockroaches and for the protection of clothing and furn- 
ishings against fabric pests. 

The use of 50% DDT for the control of house mice is also recog- 
nized by USDA and is described in government publications. The use of 
this extremely important tool for the control of house mice is limited 
to pest control operators. In practice, the PCO uses a small puff 
duster to apply the dust into mouse holes and runs such as wall voids, 
under sinks, behind appliances and similar places where mice are 
likely to hide or travel. It provides prompt control in many areas 
where trapping or use of baits is not practical. In such instances, it 
provides an additional measure of control not attainable with any alter- 
native registered product. It is this use of DDT which is most critical 
to the pest control industry. 

DDT is the only economic poison registered for use against 
bats. The demand for control of these animals has been stimulated by 
the increased frequency with which rabid bats have been found through- 
out the country. A 6% DDT spray is used very successfully in bat con- 
trol by vertebrate control agents as well as by pest control operators. 
The procedure as described by the USDA is as follows: 

"DDT ---Bats can be controlled by spraying rafters and other 
woodwork wtiere they roost with a mixture of one pound of 50% 
DDT wettable powder per gallon of water. Application should be 

(over) 
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thorough and all avenues of entrance and exit must be treated. 
For the average-size home, this may require 10 to 12 gallons of 
spray. To prevent contamination, materials and belongings stored 
in attics should be covered thoroughly before sprays are applied. 
Care should be taken to prevent overspraying which could result in 
'run -off and damage to floors below. Do not expect immediate 
control, as this method is rather slow in action, usually requiring 
weeks for results to be seen. Wear rubber gloves when picking up 
and destroying dead bats. " 

Fumigation has been suggested as an alternate method of treat- 
ing bat -infested areas. But fumigation is much more expensive, and it 
is far more hazardous than the use of the DDT spray. Furthermore, 
DDT provides long lasting residues for the control of other bats which 
may come to the roost later and for scavenger insects that inhabit such 
roosts. 

The relative importance of most products tends to change from 
time to time. For example, of all insecticide products used by PCOs in 
1965, 50% DDT dust ranked number four. By 1968, however, it dropped 
to eighth place. Pest control operators also use DDT in sprays and in 
dusts containing no more than 10% active ingredient, but these formu- 
lations are used less frequently than the 50% dust. Both formulations 
have proven to be of value for the control of: bedbugs, bees, booklice, 
boxelder bugs, brown dog ticks, centipedes, crickets, earwigs, fleas, 
pantry pests (i.e., moths and weevils), silverfish, sowbugs, spiders, 
springtails, wasps and wood roaches. 

The uses of DDT by pest control operators, as described above, 
are indoor uses. They do not contribute any significant contamination 
to the general environment and there is no established record of any 
acute toxic hazard from these uses. 

Thus, the pest control industry uses only a small amount of 
DDT and does so safely. The industry needs this insecticide in serving 
the public because: 

1. DDT is the only practical material recognized for the safe 
control of bats in structures, 

2. DDT provides a measure of control of house mice which, 
in many situations, is not attainable by other acceptable mat- 
erials, and, 

3. DDT offers effective, long-lasting and well-established con- 
trol of household and nuisance insects and especially certain 
cockroaches and fabric pests. 
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RoZol - A New Rodenticide 



A new anticoagulant rodenticide will soon be on the U.S. market. 
"It's known as chlorophacinone and will be sold under the trademark 
RoZol. Unlike other anticoagulants, RoZol is soluble in oil but not in 
water, and it often kills rodents with one feeding. 

Effectiveness Against Rodents 

RoZol has shown effectiveness for controlling a variety of 
rodents in Europe. Included are Norway rats, roof rats, house mice, 
field mice, pine mice, deer mice, and muskrats. Other anticoagulants 
have reduced effectiveness against some house mice but conclusive data 
are lacking on this aspect of RoZol. The manufacturer recommends 
that baits for Norway and roof rats and house mice contain 0.005% RoZol. 

Unlike most other anticoagulants, RoZol often kills rodents in 
one feeding, although several days are required for death to occur. 
Norway rats die within five to eleven days, roof rats within four to 
eleven days, and house mice within three to nine days. Daily feedings 
do not significantly reduce the time for kill but do give increased mor- 
tality and continuous baiting is recommended for field use. 

RoZol looks promising as a tracking powder, but it is not yet 
available for this purpose. Lab tests indicate effectiveness at 0. 1 - 
0. 2% levels which would make it economical. Lab data show that rats 
die in four to six days. More time is required to kill roof rats. Data 
on house mice are unavailable at present. The NPCA Rodent Control 
Committee will be field testing this tracking powder in the near future. 

Toxicity 

Available information indicates that RoZol can be handled in a 
manner similar to other anticoagulants without increased hazard to 
workers or animals. Normal precautions must be taken. 

Laboratory studies indicate RoZol is less toxic than Warfarin 
to dogs, cats, and pigs. It and Warfarin are similar in toxicity to 
poultry and humans, but RoZol baits provide a greater margin of safety 

(over) 
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because they contain a lower percentage of rodenticide than do Warfarin 
baits. European tests show that accidental ingestion of 14 ounces of 
RoZol 0.005% bait by a grown man produces no detectable ill effect. 

The secondary poisoning hazard is very low as is true of all 
anticoagulants, and is of little importance under practical conditions. 

RoZol causes internal hemorrhaging. Vitamin K is the 
prescribed antidote. 

Characteristics and Bait Preparation 

The active ingredient in RoZol is 2-pp-chloraphenyl) 
phenylacetyQ-l. 3-indandione (chlorophacinone). It is a white-yellow 
crystalline material which melts at 284°F. It is soluble in organic 
solvents, including mineral oil. It is practically insoluble in water. 

Other anticoagulants are not oil soluble. If they are sold as 
oil concentrates the rodenticides are suspensions in oil or powders. 
Grain baits of such concentrates coat only the outside of the grain. 
RoZol oil concentrate is a true solution and the oil carries the toxicant 
into the grain. Even if the rodent hulls the grain and eats only the 
kernel, the toxicant is ingested. The mineral oil in the concentrate 
may help to retard molding of baits under damp conditions. Other 
fruits can be coated or impregnated with RoZol if they are made 
unrecognizable by rolling, dicing, crushing or some other means. 

A dry concentrate can be handled in a manner similar to other 
anticoagulants for preparing baits. 

Current Status and Availability 

RoZol will be marketed in Canada and the U. S, by Chempar 
Chemical Company, New York City, under an exclusive distribution 
license from Lipha, its French developer. 

Chempar has been issued a registration by the Pesticides 
Regulation Division of EPA for a mineral oil concentrate containing 
0. 25% chlorophacinone. A pre-registration number for a dry concen- 
trate containing 0. 1% chlorophacinone has been issued and registration 
should soon follow. Both concentrates are labeled "for manufacturing 
purposes only." Concentrates and/or finished baits will be available 
through your regular PCO supplier this spring. 

The tracking powder is still under test, but we are hopeful 
that it will be labeled in the future if it performs well in field tests. 
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Rozol is an anticoagulant rodenticide recently registered as a 
0.2% tracking powder. The properties of this rodenticide and its use 
as a bait were given in TR 9-71 and are reviewed at the end of this 
release. The NPCA Rodent Control Committee field tested Rozol as a 
tracking powder in 1972, and their results are reported here. It is a 
substitute for 50% DDT tracking powder but is slightly slower and may 
be less effective in sonic situations. It also controls rats. 



Use for House Mouse Control 



Application 



You apply Rozol as you applied 50% DDT tracking powder. You 
can use a spoon or similar device or a hand duster to place small 
amounts into holes, burrows, and other voids where mice travel. If 
natural voids do not exist, use an elongated bait station or a tube -like 
device to keep the powder from being exposed to humans and pets. Do 
not apply it onto exposed surfaces where humans or pets can get into it 
or where air currents can move it about. Some PCO's found that you 
can spread Rozol more thinly than you could DDT tracking powder without 
reducing effectiveness. 



Speed of Kill 

In NPCA sponsored laboratory work conducted by Rex Marsh, 
University of California at Davis, 0. 2% Rozol began to kill house mice 
on the fifth day of exposure - 5 0% DDT produced kill within 24 hours. 
DDT produced complete kill in four days, but Rozol did not produce 
complete kill in two weeks of exposure. 

The Rodent Control Committee found that 0.2% Rozol was 
slightly slower acting than 50% DDT, with good kill usually occurring 
in two to three weeks. DDT usually provides good kill in ten days to 
two weeks. 
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Degree of Control 

Rozol produced 100% control in many field situations. In a few 
cases where mouse populations were very large, less than 100% control 
was achieved. In some of these same situations, the committee felt 
that DDT would have provided 100% control. 

The control problem may be associated with the susceptibility 
of house mice to anticoagulants. Some mice have a high degree of 
tolerance to anticoagulants, and they survive repeated doses. This 
natural variation is likely to be encountered in large populations of 
house mice. 

Rozol will remain effective in place in dry indoor situations for 
at least three months. 



Use for Rat Control 



Rozol tracking powder is also registered for controlling Norway 
rats indoors . The NPCA Rodent Control Committee field tested it 
against these rodents. The committee achieved good control in indoor 
situations but reported a number of failures in outdoor situations. 
Laboratory tests by Marsh produced 100% mortality with most deaths 
occurring on the eighth day with kill starting on the fifth day. 



Review of Rozol's Properties 

Rozol is an anticoagulant with many characteristics similar to 
those of other anticoagulants (such as warfarin, diphacinone, fumarin, 
and pival). Rozol is oil soluble, however, which permits better 
penetration of grain when used in bait preparation. It is registered 
for use at a 0.005% concentration in baits. Rozol and other anticoagu- 
lants do not effectively control warfarin resistant rats. 

Rozol, like other anticoagulants, provides only low hazard to 
animals other than rodents. You should avoid long skin contacts with 
Rozol, however, and use care when placing it to avoid the powder from 
becoming air borne and inhaled. 
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Dr. J. M. Glenroy (Veterinary), Director of Food Contrcl & Environmental 

Sanitation, City of Toronto Public Health Department 

and 

5r - Inspector King, head of a group of 9 pest control investigators for 
rodent control in Toronto 



Dr. Glenroy' s staff is concerned with bats because of the implication of 
rabies and share responsibility with the Communicable Disease Division of 
the City of Toronto Health Department. He does not want to see rodenti- 
cides entering the environment. He is appalled at the use of "mouse seed" 
containing strychnine and its availability in many stores. 

Sanitation is the greatest problem in rodent control and is stressed for 
control. The city has a rodent by-law and if the situation is left 
uncontrolled, this will be enforced by court action. The Medical Officer 
of Health issues orders to rid premises of rodents and clean-up. The 
individual is left to do this but is encouraged to obtain professional 
help. Other public health inspectors are used to identify problems. 

DDT was successful as a tracking powder to control mice when it was used 
under registration. Another concern of Dr. Glenroy is that cats are quite 
susceptible to DDT ( as well as raccoons ) because they clean themselves 
as mice do. He has not, however, noticed an increase in mouse population 
since DDT was restricted in Ontario. Warfarin has been responsible for 
dog poisonings, so anti-coagulant use is not hazard free. Salmonellosis 
from rodents is deleterious but this is not common. 

As a preventive measure to curb the spread of rodents when buildings are 
demolished in the City of Toronto, the Building Department notifies the 
Health Department who inspect it. If infested, they treat the building 
before demolition. Rats and mice can be brought into buildings by tennants. 
Many structures, as well, are treated from beginning of construction to 
prevent infestation. Dr. Glenroy will send in annual reports re rodent 
complaints for 10-15 years. 

Other rodenticides such as Raticate are not very effective on mice and 

only give good results against rats. Alphachloralose is used in the U.K. It is 

a potent narcotic but not registered for use against mice in Canada. 

Dr. Glenroy did not see any population explosion in mice but did state 
that the city has some chronic mouse problems that are not responding to 
present control techniques. Rats do not seem to present as great a problem 
as they are readily controlled with anti-coagulant baits. 
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Pollution Probe at the University of Toronto, Toronto 181, Ontario ^^^^^^^m^^M 



May 17, 1973 



To the Pesticides Advisory Committee 

Re : The possible reinstitution of DDT for mouse control in 
locations where no leakage into the environment might 
be expected. 



Dear Sirs: 

Pollution Probe expresses strong reservations about the re- 
introduction of DDT for any purpose. Our involvement with the 
DDT question goes back as you are probably aware to 1969 when we 
spearheaded the final campaign to restrict DDT use in Ontario 
and then across Canada. We have watched the continuing debate 
ever since with interest. 

In principle we do not approve of the progressive reconstitu- 
tion and reconsideration of a product shown so clearly to have 
both proven and further suspected deleterious effects on the 
environment. The decision has been taken, let us not creep 
back towards its general use on a piecemeal basis. 

In conclusion we would pose one important question to your 
Committee. Why, if DDT is being used in places where it will 
not escape into the environment, could we not use some other 
equally toxic poison - a poison which would not have the per- 
sistent qualities of DDT? 
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The Federation of Ontario Naturalists 

1262 Don Mills Road, Don Mills, Ontario. Telephone: (416) 444-8419 



Hay 18, 1973 



TO: lir. hrith Lavnr, Chain 

Pesticides Advisory Committee 



AHD TO: ..U lierabers of the Committee 



I am pleased to present on behalf of the Federation of Ontario 

Naturalists our submission to the Pesticides .dvibory Committee 

..rding the possible DDT reinstatement for structural but and mouse 
control . 

The Federation of Ontario Naturalists is the largest natural history 
and environmental organization in Ontario, and perhaps Canada, and 
l \$ independent naturalist organizations throughout Ontario are affil- 
iated with us. 

71th a direct membership of over 13,500, together with a further 
19,000 enrolled in our junior program, we feel that our views are 
representative of a significant segment of the population v/ho share 
a deep concern for the natural environment. 



■Sincerely 
Hike '.ingle ton 




I 



We would first like to thank the Committee for the opportunity to present 
this submission, and for the speed with which these hearings have been 
called. While this has made an extensive literature review and preparation 
of a 'polished* submission impossible, we believe the speed with which the 
hearings have been called is to be in everyone's best interest. 

In view of the (pending) recertification of DDT (for mouse tracking) by 
the Federal Ministry of Agriculture, and che careful review now underway 
by the Pesticides Advisory Committee, the Federation feels it necessary to 
voice strenuous objection to the reinstatement and continued approval of 
DDT for the control of mouse and bat populations, respectively , in Ontario. 

In this brief, we have not eliminated "damning evidence" but have attempted 
to examine and weigh both supporting and negating evidence, to produce a 
reasonable, rational decision regarding the usage advocated. Certainly, we 
have been very limited in the amount of literature reviewed, particularly 
considering the short Lime available, but what literature we have encountered 
supports our contention. As the Committee is aware, three facets of DDT 
toxicity have led to its essential demize as a pesticide: 

1. Its extreme toxicity fend chronicity , here used to denote sublethal, but 
none-the-less important, long-term population/ community effects) to (inverte- 
brate) organisms and particularly its non-specificity, 
?-) Its widespread dispersal, 

3) Its extreme persistence - known to exhibit half-life characteristics up 
to at least ten years in the more southern areas, and suspected of even longer 
period.- here. (Kerr, in press and per com, 1973). In further discussions 
with Dr. Kerr, I must admit, in all fairness, that the half-life findings are 
highly variable, and there is no consensus regarding the real period of 
persistence. 

These factors must be born in mind whenever continued usage, or reinstatement 
is considered. 
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There can be little doubt about the short term effectiveness of DDT for con- 
trolling mouse and bat populations, under careful regulation of usage for the 
short-tern at least. 

However, large-scale usage, particularly in dense old residential areas - 
and even more important here, rural areas - can lead to the destruction of 
high level predators (e.g. cats) as has occurred in south-east Asia (Keith, 
per com, 1973). While we have been unable to locate any references to snake 
toxicity, for example, one might well fear a similar loss of such valuable 
predators as the milk and fox snakes. Under these conditions permanent 
pesticide use is necessary for any measure of control. While such occurrences 
are we believe, relatively unlikely to occur here, we do believe that another 
problem - that of DDT resistant strains - may well develop. While our brief 
literature review did not reveal any such strains, the rapidity of develop- 
ment of invertebrate detoxification mechanisms suggest that such mammilian 
strains are a definite likelihood. And, Ms. Stocker informs me that labora- 
tory produced strains do in fact exist. 

DDT usage must clearly be weighed with those long term considerations in mind. 

The pressure for DDT reinstatement (and continuation) stems from unfounded fears 
of health hazards from mice and bats, from a supposed lack of "practical, safe 
replacement compounds, or other protective measures" (Trudeau, 1969) and - 
although not stated - most importantly from the unfounded "undesirability" of 
these species to many people. 

As regards bats, proponents have, in our view, completely failed to demonstrate 
"health reasons" requiring the 'control' of bat populations through DDT usage. 
Their concerns seem to be based upon a fear of rabies transmission, since bats 
have not - to our knowledge - been implicated in either potential or real 
transmission of any other diseases in Ontario. 

The most reasonable reviews, discussions, and documented studies, with regard 
to Ontario - and indeed to temperate North America - are those of Beauregard 
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and Stewart (1964), Beauregard (1969) and Johnston & Beauregard (1969). As 
the Committee Ls aware, th ■ latter paper dealt specifically with rabies 
epidemiology in Ontario. As the authors pointed out, (vespertilionid) bats 
account for less than h of one percent (0.48%, n=92 of <3596) of all reported 
animal rabies cases. This compares favourably with fox, skunk, and a rather 
large number of domesticated species, (table 1), Although we have been in- 
formed by previous speakers at these hearings, that reports of bat-rabies have 
increased substantially during recent years, I have not seen these figures, 
and I suspect that bats still compare very favourably with all other species. 

The authors further pointed out that vespertilionid bats appear to be exceed- 
ingly poor rabies transmitters, even when compared with insectivores of other 
(subtropical) bat families. While ©ell 1962) was able to induce rabies in 
some mice bitten by big brown bats, this appears to be a rare capability. 
Constantine and Woodall (1966) and Constantine et al (1968) were unable to 
produce any fatal rabies through numerous bite transmission attempts (includ- 
ing big brown bats); the only reaction they could elicit was a low serum anti- 
rabies titre in some animals. It is interesting to note that many of the 
quotes and current fears stem from the older work, and from work on southern 
species - which have clearly been shown to be not comparable in many respects 
with our populations (Constantine 1966; Constancine et all 1968). 

rhis poor transmission capacity is further supported by the long persistence 
of bat-rabies (since 1957) in the total absence of rabies in other animals 
Uvery et al, 1960). With regard to rabies, the problem has been nicely summed 
by Schaefer ei al (1972>: "we cannot hope to kill of all carriers of rabies, 
so it is ridiculous to eliminate the least important species". 

Even if bats were implicated in the potential transmission of other diseases, 
their real importance as vectors would have to be seriously questioned, since 
they remain in a turpor throughout the day and become active only at night, 
when they strenuously avoid such large animals as people. 
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Rather, real reasons for 'hot control' appear to primarily be a response to 
the psychological effects which I refer to as 'batfobia' , and secondarily to 
the- rather intensive odour oi: large amount:? of excretion deposited in build- 
ing attics and walls. These are clearly not the reasons given by DDT-control 
advocates, but none-the-less do warrant consideration. 

While there is no rational basis for batfobia, we recognice its ingrained and 
unalterable existence in a fairly large number of people. This is regrettable 
in view of the highly desirable traits of these species - including their 
tremendous control of agricultural anu biting insect pests - an axea which 
must surely concern this Committee. Until public education programs and time 
ingrain the population to accept these traits, and to reject 'old wives' 
tales', wo recognize that there will recur psychological, as well as 'odifer- 
ous' condition;: where some measure of bat control will be necessary. 

Under these conditions, we believe there to be equally inexpensive and en- 
vironmentally much more desirable alternatives to DDT usage. 

1. Simple mechanical closure of entrances provides a permanent, complete 
solution. Conditions, if existent, must be exceedingly rare where such 
closure will bo impossible; since location or entrance ways is still necessary 
for effective DDT control. I must alter this statement sonewhat since I was, 
at the time of writing this brief, quite frankly unaware of the effectiveness 
of sprays/dusts applied to roosting beams and through tiny cracks in walls, 
without simultaneous application to the ontraivae/exit ways. However, I would 
still dispute any statement regarding the absolute effectiveness of DDT in such 
areas, sine- it is doubtful that complete coverage can be obtained. Further, 
1 would suggest that very substantial quantities would be required for complete 
elimination (quantities of 7 - 10 pounds per attic have been suggested at these 
hearings )„ Even under such conditions, bats would continue to enter the struc- 
ture, deposit any supposedly dangerous faeces, and finally contribute their 
decomposing bodies to the structure. They would still be present occasionally 
and in the low numbers which frighten those with batfobia. Since elimination 



is desirable in such rases, I maintain even in view af Msrs, Richardson and 
Abell's presentation, that bat-proofir.g does provide a reasonable alternative 
under almost fill condition:', whether such bat- proof ing takes place at 
ti;ue of construction, 01 even -■■ very o"d buildings. Large openings clearly 
must »■ nailed, or screened over, while the other numerous small openings can 

sealed quickly, w ■;the1 Lcully, inexp ns.Lvoly and perm a nent ly using such 
simp i •irul .:.-i: i.ipm'vH ■:-.■ a ■-..'.: gun. l am Lnlopmod by Dr. Moore that 
currenl I ■.. ■ osl trt i .111 average 'w'!50. per building; while this 
strike:; me is rather high lor. residential buildings, I would suggest that it 
still compares favourably wi ssentially - '•■■■rjeus repetitive work by pest 
control operators.. While this has been challenged by the operators, 
[Richardson, statement to the Committee, l-*73) they themselves have stated 
effectiveness periods of less than one year. Presumably, this means that 
re treatments are required approximately yearly for as long as 'control' is 
desired. Clearly, bat-proofing provides under most conditions an environ- 
mentally acceptable, safe, and reasonable alternative to DDT usage, where 

control is actually necessary. Further, there are other control methods 
available. 

2. tieitrc lighting provides a safe, inexpensive, nor. .>; i\ available, and 
environmentally ■ irceptable method of control, Laidlaw and Penton (1971), 
experimenting wit colonies of little and big brown bats produced 
reductions of bat nursery colon.'.; 1 .; of fro;- 11 - 9&1i ■■■. lights, 
while control populations increased 57 - 97%. The persistance 01 v^ry low 
to low nu bats must, en biological control principles, be considered 
highly desirable. Th.'s mathed rill no., ba effective where roosting locations 
are in walls, but ire clearly effective and desirable in the few attics where 
bat-proofing Ls impossible. 

3. Moth balls or napthalene flakes make roosting areas uninhabitable, es- 
pecially when placed on roosting bean;*, and crawl-ways necessary for entrance. 
Their odour prevents the bats from spreading this compound . .■ jnd wide as 
would occur with 1 
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4. Fans have also been recommended (Fcnton, 1972) since bats prefer warn, 
still air and readily avoid drafts of any kind. While we do not consider even 
this a necessary method of control, we present it. for the sake of completeness, 

Clearly, DDT usage is not n for structural bat control either for 
health or for psychological and aesthetic reasons. Controls are only occas- 
ionally necessary, for the latter reasons only; and, under these conditions, 
"practical, safe replacement compounds or ether protection measure are 
available." (Trudeau, policy statement, 1969). 

The case against DDT reinstatement for structural mouse control, while not 
quite as cloar-cut as in the case of bats, is nevertheless exceedingly strong. 
They (Ms. Stocker) provide estimates of DDi usage which cculd be anticipated - 
clearly out oJ line with industry questionnaires - nd suggest, that five 

usand applications would be involved throughout the province each year, 
in treating both persistent colonies and large 'initial outbreaks' wh i - no 
other controls have bean even attempted- Once again the argument provided 
by proponents is two-fold; a health threat (from the target organisms and 
their ectopa is) and a lack of alternative control methods, particularly 
in old, high density wooden residential and commercial buildings. 

We are willing to accept that high-density mouse populations, vering large 
areas ind involving many dwellings, could c ontribute to disease transmission 
under poor sanitary conditio,--. However, we seriously question the health 
hazards from small : :■■' ;ized mouse populations, which comprise the 
vast majority of cases. L-. : . r " --;- transmission danger only occurs when popula- 
tions have ready access to a disease source such as rotting garbage and 
excrement, and can spread it among people. Clearly, this is not the case 
with small-moderate populations confined to one or a few buildings (except 
food processing establishments, in which DDT cannot be used anyway). 

We would like to emphasize these sanitary aspects somewhat further. Accord- 
ing to Msrs. Abell and Richardson, sanitary conditions were involved in a 
large proportion of ''pest infestation problems". Although they would not be 



committed to percentages or responsibility, I believe the association figure 
they suggested was in excess of 90%. Clearly, the problem is not one of 
"resistant mouse infestations", but rather one of poor people-sanitation; 
in short it is a people-problem rather than a mouse problem „ Surely we 
should focus major attention upon sanitary implications - and not only for 
mouse control - rather than simply relying upon PCOs to make suggestions 
and hope authorities catch up to them quickly, (Abell , statement to P.A.C. 
1973). 

We would also like to emphasize the association of 'persistent pest problems' 
with architectural designs, the quality of construction, and conwunity plans. 
As ttsrs. Abell and Richardson pointed out yesterday, such ' proLlems" are 
frequently associated with poor construction sanitation, but also with poor 
designs - including interconnecting conduits, ducts, false ceilings, duct- 
ways, and open facias - and with poor workmanship - the typos or which are 
too numerous to enumerate. Clearly it is ridiculous to expect K30s to con- 
f rol populations under such conditions. While all such condusive features 
cannot be eliminated, much greater thought in design and cfire in construc- 
tion are needed to deal with this problem. 

In this regard, I should add that it was with some disbelief and deep con- 
cern verging upon horror that I listened to Mr. Emmer son's presentation yes- 
terday. If the cultured disease., are such serious health hazards as he would 
have us believe, it is inconceivable, to me, that such facilities could be 
located in i building to and .from which rodents gain such ready entry and exit, 

The suggestion that DDT is required for 5000 applications per year {Abell? 
Statement to the Committee, May loth) is indication enough that DOT is not 
being requested as a last-ditch control, but as a convenience feature; surely, 
such a large number of persistent stubborn cases would appear In what little 
data exists on mouse populations. 

While we cannot provide conclusive proof, consideration of known and sus- 
pected effects, and of basic principles lead us to believe that the quantities 
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necessary for mouse tracking, to control such unlikely carriers, can and 
will have environmental consequences. Mouse toxicity is variously quoted 
as LD 50 values oi 113 (Mcistcr 1971), and 250 ppm (Kieth, per corn, 1973), 
necessitating the use of effectively tremendous quantities oi DDT. Inver- 
tebrate - toxic concentrations are far lower.; they are known to exhibit 
absolute lethal dos^s frequently, in view of the number of species examined, 
as low as a few ppb, and in at least one case as the virtual limit of 
detectability - 10 parts per trillion (Hansell et al , cited in Seep. 1970). 
Environmental dispersal will be discussed later. However, there is no way 
that one can rationalize the use of such quantities for mouse extermination, 
especially when reasonable alternatives exist. 

Mouse- proofing does provide i reasonable alternative, although qcnerally 
more difficult than bat-proofing. Once again, better design and construc- 
tion practises are necessary. However, existing buildings cc.n be mouse- 
proofed; and somewhat more- easily than the CPCOA brief would suggest. 
Mouse skull height - surely the absolute minimum depth of an opening through 
which mice can force themselves - generally fall between 6/16 and 8/16 of 
an inch (personal measurements). Considering the rapid growth rate of mice, 
the period during which mice could enter such small cracks as 1/4" must be 
exceedingly short if it exists at all. 

Many other rodenticides, show far lower invertebrate toxicities. While some, 
such as the anticoagulants (warfarin, etc.) are known to produce resistant 
strains, and to effect less than absolute kills, such resistance is clearly 
not ubiquitous throughout Ontario, and absolute kills are not in keeping 
with biological control principles. Even where resistant strains have devel- 
oped, other less convenient, but none-the-less effective pesticides exist. 
Greater care is necessary in their application, but that can be employed 
safely, are much less persistent, and immeasurably outweigh the disastrous 
environmental effects of DDT. 

At this point it is necessary to emphasize the appalling lack of research 
into new pesticides or especially new forms of already certified pesticides. 
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Certainly other toxic chemicals 'such as organoposphates ) can be produced 
in a form suitable to mouse control. We should also point out the serious 
dearth of knowledge regarding the environmental effects of many other pest- 
icide?:. Ii these chemicals are truly social necessities wo believe that the 
user industries and government departments should be mutually funding their 
exhaustive testing and production, even where required quantities are so small 
that they do not justify the normal investment required for certification. 

The argument that DDT compounds will be confined to the structures in ques- 
tion is exceedingly weak. The compounds will be volatilized, quickly tacked 
outside (especially in rural areas), carried by drafts, hosed into sewers and 
thereby waterways (as suggested by Mr. Richardson) and released when demo- 
lition occurs. In view of the size and condition of these structures, the 
persistence of DDT, and the frequency with which repeated use is necessary 
to maintain effective distribution , one can only expect the continued and 
eventual release of effectively large quantities of DDT into the environment. 
While much of these will be temporarily bound in a form unavailable to the 
biota, global potentially lethal doses already exist for some species of 
animals. 

Since the environmental effects of chronic poisoning are generally of even 
greater concern than acute effects resulting from a single or short tern appli- 
cation, DDT usage should be as close to eliminated as possible. 

It is clear that the request for DDT reinstatement/ continuation, simply as a 
convenience feature for controlling a nuisance is unjustified. And, looking 
into the future, it will be impossible to change public attitudes and prac- 
tices so long as we ingrain the public's attitude by catering to whims for 
complete eradication. 

In conclusion, we do not believe that DDT should be reinstated for mouse track- 
ing, and we believe most strongly that DDT must not be used for further bat 
control. 
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Wo believe that populations of these animals rarely pose a health problem 
and that., where control is demoru' trated as a necessity, reasonable, safe 
alternatives with far less environmental consequences are available. 

We further believe that any health hazard, and the size and intensity of 
infestations would be greatly reduced through improved sanitary practises. 

Our final recommendation is one of encouragement: we urge the Committee to 
seek less persistent and higher specificity chemical controls and especially 
to advocate/urge/ stimulate architectural designs and community structure 
which will minimize the continued use of chemical pesticides. 

We therefore recommend: 

1. That DDT not be reinstated for mouse tracking. 

2. That DDT for the control of bats be prohibited. 

3. That the Pesticides Advisory Committee continue to seek less 
persistent and higher specificity pesticides. 

4. That the Committee urge architectural designs and community 
planning patterns which obviate the need for continued 
large-scale pesticide usage. 

5. That the Committee urge - in all methods possible - the 
improvement of sanitary conditions as an alternative to 
increased pesticide use. 



This has been challenged by the Pest Control Operators 
(i.e. Richardson, statement to the Committee, May 16, 1973). 
However, we believe that it is still applicable, particularly 
in the case of bat control. Operators have suggested that 
essentially permanent (ongoing) control is desired, that alter- 
natives are not to be used (they claim not available) and that 
the effective period is only approximately nine - twelve months. 
0n<. : : can only conclude that they are indeed planning continued 
and repeated DDT application. 



TABLE 1, Total number oj rabies cases by species during the period 

August, 1961 to March, 1969 



Species 



No. of Cases 



Red Fox {Vulpes vulpes) 3671 

Cow (Bos taurus) 1910 

Striped Skunk (Mephitis mephitis) 1344 

Dog (Cards jamitiaris) 630 

Cat (Telis domesticus) 468 

Sheep (Ovis aries) 195 

Pig (Sus scrota) 130 

Horse (Equus rabaltus) ' '9 

Bat (Vcsprrlilionlil.-w}* -42 

k.iixuuii \rrocyon totor) 39 

Coyote or Wolf (Cants iairans, C. lupus) 35 

Other" 15 



Percentage of Total 



42.70 

22,22 

15.63 

7.33 

5.44 

2.27 

1.51 

U8 

.48, 

.45 

.41 

.18 



TOTALS 



S598 



100.00 



* Includes: 

Big Brown Hal (IHptesicus fttscus) 
Hoary Bat (iMsiurus cincreus) 
Red Bat (L. borcaiis) 
Eastern Long-c.'ircd Bat (Myotis kecnii) 
Eastern Pipistrclle (PipistreUus subjlavus) 
(Beauregard, M. 1969) 

•* Includes: 

Goat (Capra hircus) 
Woodchuck (Martnola inonax) 
Muskrat (Ondatra zibetiiica) 



3H 
1 
1 
I 

1 
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CONTROL OF NURSERY COLONY POPULATIONS 
OF BATS BY ARTIFICIAL LIGHT 

G. W. J. IAIOLAW, Deportment of Biology, Carleton University, Ottawa, Ontario 

M. B. FENTON, Department of Biology, Carleton University, Ottawa, Ontario, and Department of Mammology, Royol 

Ontario Museum 

Abstract: Between May 1 and August 1, 1970, the effect of disturbance by light on nursery colonies of 
little brown bats (Myotix lucifugus) and big brown bats (Eptesicus fuscus) was tested in 11 buildings 
in the vicinity of Ottawa, Ontario. For each species, one building served as an unlighted control; in 
the remaining nine buildings, the areas occupied by the bats were illuminated by electric lights. When 
compared with initial population levels, populations in the control colonies increased by 57 and 97 
percent, whereas those in the experimental colonies decreased by 41 to 96 percent. 

In eastern Canada, two species of bats, (3) utilization as nursery colonies for par- 

the little brown bat and the big brown bat, turition and rearing of young, and (4) utili- 

regularly occur in buildings, and thus most zation as hibernation sites (big brown bats 

bat-human contact involves these species, only ) . Nursery colonies are the main source 

Four types of occurrences in buildings can of bat-human conflict, because of noise and 

be distinguished: (1) accidental forays the odor and stains associated with accumu- 

during nocturnal activity, ( 2) establishment lation of urine and feces, 
of diurnal roosts or shelters ( Fenton 1970a ) , Irritants and pesticides have been used 
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to control bats in buildings, but their effects 
are generally of short duration (Silver 
1935 ) . Naphthalene and similar compounds 
may be effective repellents in small con- 
fined areas with little circulation of air 
(Tamsitt and Valdivieso 1970). Closing 
access routes used by bats is effective but 
often impractical, for it entails sealing all 
cracks larger than 5 mm. Application of 
sticky substances (for example, ROOST- 
NO-MOKE) to access routes is not effective 
for large populations because it wears away 
too quickly. Pesticides such as DDT pow- 
der and sulphur effectively kill bats, but 
because populations in the roosts are tran- 
sient (Fenton 1970a), if the access routes 
are not sealed, the roosts will be rcoccupied 
when the pesticide concentrations fall lxdow 
effective preventative levels. Since the 
aforementioned bats roost in warm, dark 
areas, either cooling or illumination of the 
roosts should dislodge them. 

This study was made at the request of 
the Canadian Wildlife Service and was 
funded by the CWS. We thank J. A. Keith 
and Mrs. A. M. Hick of the CWS for help 
and advice, Assistance by Miss D. M. 
Danard and J. A. Crahatu is acknowledged. 
We thank Drs. C. R. Carmody and D. A. 
Smith and B. Trevor- Deutseh for reading 
the manuscript. 

METHODS 

Between May 1 and August 1, 1970, we 
studied the effects of disturbance by light 
on three nursery colonies of little brown 
bats and six nursery colonies of big brown 
bats in nine buildings located at Manotick, 
North Cower, Osgoode, and Richmond in 
Carlcton County; Elgin in Leeds County; 
and Bourget in Russell County, Ontario. 
All these colonies were within 96 km (60 
miles) of Ottawa, and most were within 



40 km (25 miles). Forty-six nights wen 1 
spent monitoring these 11 populations lo- 
cated in 11 attics. Nursery colonics were 
chosen for illumination because of their 
larger and more stable populations 

The sizes of the populations were estab- 
lished using visual counts, supplemented 
with an ultrasonic detector (Fenton l970/>) 
as the bats departed between 0.5 hour 
before and 1.5 hours after dark. Counts 
were made from the outside to minimize 
disturbance to the colonies. 

Three forms of lights were used: safety 
lamps with 60- and 100-watt incandescent 
bulbs, cool fluorescent lamps with 40-watt 
tubes, and 150-watt spotlights. After 2 
nights had been spent monitoring each 
colony, to establish the initial population 
size ( averaged as initial points on the 
graphs in Figs. 1 and 2), the lights were 
installed, turned on, and left on for the 
duration of the study. The dates when the 
colonies were visited and the lights turned 
on are indicated in Figs. 1 and 2. Diurnal 
visits to each colony were made at least 
four times during the study period to record 
any changes in the sites used by the bats. 
Changes in the distribution of lights within 
the attics were made in response to changes 
in the distribution of the populations (for 
example, Fig. 1, E-2 and E-4). We mea- 
sured light intensities in the colonies with a 
SEKONIC light meter Ix-fore and after 
installation of the lights. 

RESULTS AND DISCUSSION 

Bats tended to choose dark attics for 
nursery colonies ( 10 lux average when out- 
side light was 80,000 lux), but one colony 
of little brown bats and three colonies of 
big brown bats were in areas with initial 
light intensities of 30 lux. After the instal- 
lation of the lights so that preferred roosts 
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and access routes were directly illuminated, 
the minimum increase in l^^ ^ 
nonlighted conditions ranged from JO to 

1,000 lux. . , , 

Illumination of the attic colonies resulted 
in significantly (0.05 > P > 0.01) earlier 
evening departures by the bats. These data 
are based on observations in a Wtalof 20 
colonies, including the 9 under lighted con- 
ditions. Before illumination the average 
time of first departure for little brown , brfs 
was 41 minutes after sunset (sd 11 .0, range 
15-65 minutes; n = 18 nights); after illumi- 
nation, this changed to 24 minutes after 
sunset (so 7.5. range 10-30 minutes; n - 
8 nights). Similarly, before illumination, 
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the average time of first departure for big 
brown bats was 37 minutes after sunset (sd 
8 8 range 20-45 minutes; n = 22 nights); 
after illumination, this was 20 minutes after 
sunset (so 7.5, range 10-35 minutes; n _ 
13 nights). This suggests that bats use light 
intensity as a cue for nightly departure 
since illumination within the colony would 
make it seem darker outside. 

Bat populations in colonies exposed to 
disturbance by light decreased by 53 to 
89 percent for little brown bats and 41 to 
96 percent for big brown bats, whereas 
unlighted control populations increased 57 
to 97 percent (Figs. 1 and 2). Differences 
between the lighted experimental and the 
unlighted control colonies were significant 
(0.05 > P > 0.01). After an initial decrease 
at two of the experimental colonies, the 
resident populations increased on illumi- 
nation (Fig. 1. E^ and Fig. 2, M-l). The 
presence of volant young in late June and 
July (Fenton 1970a) accounted for the in- 
creases. Initially, at site E^5 (Fig. 1), 82 
big brown bats roosted within the building 
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and two roosted outside, but after illumi- 
nation, 16 and 12, respectively, occupied 
these roosts. The subsequent increase to 
87 is the result of twinning in the big brown 
bat (Peterson 1966). 

Shifts of the lights in relation to changes 
in bat distribution were necessary, because 
the bats remained in the roost until alternate 
sites were illuminated (Fig. 1, E-2 and 
E-4). When all the sites occupied by the 
bats could not be directly illuminated, bats 
selected the dark areas as roosts. At least 50 
percent of the little brown bats remaining 
after lighting in colony M-2 (Fig. 2) had 
moved to the spaces between roofing sheets 
and roof boards; 60 percent of the bats 
remaining after treatment in colony E-5 
(Fig. 1) were in an unlighted area outside 
the building. 

Spotlights were used throughout the study 
in colonies M-l and M-3 and were installed 
in colonies E-2 and E-4 after initial lighting 
with safety lamps. The high intensity of 
the spotlights seemed to be more effective 
for displacing bats. 

Public health is frequently cited as justifi- 
cation for control of bats within buildings. 
At present, rabies is usually cited as the 
primary reason for controlling bats in 
buildings (personal communication to M. 
B. Fen ton from The Hon. J. P. Robarts, 
Premier of Ontario), but consideration of 
recent data of rabies in Ontario and Canada 
( Beauregard 1969, Johnston and Beauregard 
1969) does not justify this control. There 
is no evidence that local or Canadian bats 
are implicated in other human diseases, 
although such an implication cannot be 
discounted. 

Therefore, at the present time, public 
health does not provide justification for bat 
control, and aesthetic reasons for control 
seem to prevail. However, bats are major 
nocturnal predators of insects and as such 



must be considered beneficial. Gould ( 1955, 
1959) has studied the efficiency of bat pre- 
dation on insects, and based on his figures, 
a colony of 100 little brown bah would con- 
sume 19.2 kg (42 lb) of insects during the 
4-month period of summer activity. Control 
of bats by killing is therefore in conflict 
with this beneficial role. 

When conditions warrant control of bat 
populations, disturbance by light appears 
to be as efficient as other methods, and 
cleaner and safer than most, both for bats 
and humans. These qualities make this 
method of control a practical substitute for 
the continued use of chlorinated hydrocar- 
bons (or any other poisons) against house- 
hold hats. 
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RE - registration of DDT for Mouse Tracking 
Powder 



A BRIEF 
from 
Ontario Ministry of Agriculture and Food 

to 
Pesticide Advisory Committee 



THE MOUSE 

HABITS: This report is confined to mice, their activities and their 
control in structures other than farm buildings. The resident mouse specie 
found in structures is the house mouse (/ us mmoulue), a small rodent that 
weighs about 15 grams when full grown. This species is omnivorous, nibbling 
a wide variety of foods but showing a preference for cereals. Its daily 
intake of food is about 3 grams. The consumption of water is very little 
(1.5 grams) which is usually obtained from the food. This rodent reaches 
maturity at about 6 weeks. A female produces about 8 litters per year with 
from 5 to 8 young per litter. Mortality of young result in one female 
producing 30 to 35 weaned young per year. The normal life span is only about 
one year. These rodents usually range from 10 to 20 feet from their nest to 
their food supply. Normally they inhabit an enclosed place such as wall voids, 
cupboards, furniture, etc., where a convenient undisturbed site can be found 
to nest. 

The numbers of mice In buildings is estimated to be several 
times greater than the indoor rat population that is itself estimated at 2 
million for the whole of Canada. Damage done by mice involves the spoilage 
of food and the gnawing of structures causing property damage. 

Native field mice occassionally invade houses and other 
premises in rural and suburban areas but rarely set up colonies Indoors. 
These mice include the following three species: The deer mouse (Pevomysaus sp.) 
also called vesper mouse or wood mouse is a medium sized nocturnal species 
with white underparts. The meadow or field mouse {Miorotus sv.) is a robust 
medium sized mouse that is active day and night. The kangaroo or jumping 
mouse (Zanus sp.) has elongated hind legs and when surprised jumps rather than 
runs . 
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The presence of mice can be noted by the scampering sound, the fine 
droppings, and small finely gnawed holes. The house mouse does not usually 
leave definite runways hut tendsto range over the area. 

CO NTROL : Good sanitation or good housekeeping practices are fundamental to 
controlling mouse numbers. The proper handling of garbage and rubbish are 
important first steps in reducing a problem. Mouse proofing can sometimes be 
gainfully employed, however, it will not control a resident population. 
Trapping mice with cereals, the preferred bait, or cheese can control small 
mouse infestations when sanitation is well controlled. The mouse, unlike the rat, 
is not as cunning to being trapped. 

Where infestations of mice are not controlled because of the unpracti-- 
cability of trapping or the difficulty in denying food supplies, then poisoning 
must be introduced. 

POISONS ; Suitable poisons (Kodenticides) can be employed as baits, tracking 
powders or gases. For poison baits there are two types of rodentieides, The 
first is the quick acting poisons that include strychnine, zinc phosphide, antu, 
phosphorus, arsenic trioxide, thallium sulfate, red squill and sodium fluoro- 
acetate (1080). These poisons are not favoured because they have undesirable 
features in that they are highly toxic to all mammals including man and secondly ? 
that the dead or dying rodent if consumed by another animal may be poisoned. 

Tue second type of poisons for use in baiting are the slow acting 
accumulative anti-coagulants which are preferred. However, these substances are 
more specific to rats, and mice show considerable tolerance. These poisons 
include prolin, warfarin, pindone, fumarin, diphacinone and norbormine. 

Poison gases have very restricted use for mouse control and include 
HCN and methyl bromide. 
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Tracking powders have been successfully used since the late 
forties. Ontario Ministry of Agriculture and Food Publication 498 entitled 
"Rats and Mice 1 recommended DDT and Antu as tracking powder in 1953. This 
publication was revised in 1964 and entitled 'Rats, Mice and rodenticides ' 
and continued to recommend DDT and Antu up to the restrictions in 1970. 
TRACKING POWDERS ; Tracking powders are rarely used in agricultural production 
since the mouse problem is confined to indoors. In the past there are no 
records showing that DDT as a tracking powder caused a problem of residues 
in food products. ^iie normal method and use is as follows :- 

Some poisons in the form of powders are dusted along 
rodent runways, around their burrow openings, or in other 
places where rodents must pass over them. In cleaning them- 
selves, the poison is taken into the mouth with fatal results. 

Tracking poisons are dangerous to use under ordinary 
conditions in homes or on farms. They should never be used 
where ever there is the slightest danger of food contamination, 
where humans or animals other than rodents will come in contact 
with them or where they may be blown about by draughts. It 
should be remembered that rodents do not confine their activities 
to any one part of the premises but may pass from floor to shelves, 
clothes, food and utensils, thus creating a serious danger of 
poisoning when tracking poisons are used. 
REINSTATING DDT AS A TRACKING POWDER : It has been suggested that populations 
of house mouse are on the increase and this presents a public health problem. 
It is important that these suspicions be substantiated. If this be the case 
it might be the result of ineffectiveness of the anti-coagulants. The same 
reasons for restricting DDT as were imposed in 1970 still hold, however, if i 
demonstrable increases in mice populations can be shown to exist with a 
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potential threat to human health then DDT might be reinstated if it proves 
to be the beat means of controlling these populations and if use would not 
pose a hazard to agricultural products or the environment. As a further 
condition research should be initiated to find suitable alternatives. The 
Canada Department of Agriculture Publication 1370 of 1970 reports that 
alphachloralose is a new rodenticide for mouse control. "It is a humane 
poison in that it slows down metabolic processes causing sleep, unconsciousness 
and finally death, usually within one hour. It is also hazardous to birds such 
as sparrows and pigeons when used around the farm and home. 

The Ontario Ministry of Agriculture and Food becomes concerned 
when food is spoiled by rodents or when feaces or hair turn up in food and every 
effort should be made so that food handlers can meet the highest standards of 
food quality in so far as rodents are involved. 

O.M.A.F. Position . The ministry of Agriculture and Food is of the opinion 
that facts should be established on the dynamics of the mouse population and 
its affects on public health, the quality of food and the damage to properties. 
If further control measures are required than are currently available^ data 
should be to hand that DDT as a tracking powder is effective and will not pose 
a hazard to food quality or the environment. 

If these conditions are met the Ontario Ministry of Agriculture 
and Food has no further objections ro its reintroduc tion but requests that 
its use be by permit and it be reviewed annually and that research be initiated 
to find alternate materials. 
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Mr. Ralph E. Moore, Chief, Pesticide Control Services 

During 1972 under the Pesticides Act 67 permits were issued to purchase and 

use DDT as a control for bats. These permits allowed the use of only 448 lbs. of 

50% DDT, 10 lbs. of 25% DDT which is 226.5 lb. of technical DDT. If the 

Minister of the Environment approves the use of DDT as a tracking powder 

for mice, Mr. Moore stated it would be possible to use this type of permit 

system and that the forms could include information on the location, 

previous control attempts or a variety of other information. 
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Mr. K.B. Turner, Ministry of Natural Resources 



The Fish and Wildlife Division of Mr. Turner's Ministry expressed concern 
over the reinstatement of DDT. The Ministry as a whole has had a policy 
of not using DDT for some years now. 

The Fish and Wildlife Division suggested that trials be set up to explore 
more fully the role of synergist in the action of anti-coagulant baits. 
They also suggested that if DDT were reinstated that it be placed in a 
tray around feeding stations where it could be cleaned up or retrieved 
after use and that its use be reconsidered each year. 
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Ontario 



Telephone: 965-6375 



Ministry of 
Health 



Environmental Health Standards Division, 
One St. Clair Ave,, West., 
Toronto, Ontario M4V 1KB, 
July 6, 1973. 



Mr. Keith G. Laver, Chairman, 
Pesticides Advisory Committee, 
Fifth Floor, Mowat Block, 
Queen's Park, 
Toronto, Ontario. 

Re: Use of DDT for Bat and Mouse Control in Ontario 
Dear Mr. Laver: 

The re-introduction of DDT as a tracking powder for the control 
of mice and the continuation of the restricted use of DDT powder for the 
control of bats is based upon the premise that mice and bats constitute a 
serious threat to human health and that existing methods of control are, 
or may become, inadequate. 

While it is certainly possible to substantiate the theoretical 
risk to human health that may exist from the close proximity of mice and 
men, it is very much more difficult to substantiate that mice pose a sig- 
nificant practical threat to public health at this time in Ontario. 

There is, of course, no question that mice are in many ways un- 
desirable in large numbers and many people would feel that even one mouse 
was one mouse too many in any structure occupied by man. 

Essentially the same problem arises with bats but in this case 
the theoretical threat to human health concerns rabies the mere mention 
of which produces a severe emotional reaction in many people. 

In the hearings conducted by the Ontario Pesticides Advisory 
Committee on the re-introduction of DDT tracking powder it became clear 
that it was important to determine whether or not there had been an in- 
crease in the mouse population since the banning of DDT. Since factual 
information appeared to be very difficult to obtain, Dr. Stopps agreed to 
canvas the opinion of persons in the Ministry of Health and in other agen- 
cies that might be able to provide information on this topic. 

Dr. Bert Liston, Director-General Environmental Health Director- 
ate, Department of National Health and Welfare, in answer to a letter said 
"So far as we can judge, there is no scientific evidence describing com- 
monly encountered levels of mouse infestation in buildings. Neither is 
there any reliable evidence regarding the effectiveness of mouse control 
measures which do not utilize chemical intoxicants". 



cont ' d. 



- 2 - 

Mr. Keith Laver, cont'd... 

Mr. John Anderson, Senior Consultant, Public Health Inspection 
and Mr. R. A. Slute of the Ontario Hospital Association did not know of 
any Increased problems with the control of mice in Ontario hospitals or 
mental institutions. It was the opinion of both gentlemen that mice do 
not constitute a serious problem in any of the Institutions with which 
they are acquainted and there was certainly no evidence that had been 
brought to their attention that there had been an increase in the mouse 
population. 

It is, however, true that almost all of the institutions have 
some type of contract with a pest control operator but neither of the 
gentlemen contacted had any information that the pest control operators 
were encountering more mice or any greater difficulty in controlling them. 

On the question of bats a memorandum from Dr. William Keefe is 
attached. Dr. Keefe mentions in this memorandum that, in his opinion, 
"It does seem that bats do not really present any greater rabies hazard 
with respect to humans than do household animals. However, the psychologi- 
cal association of rabies and the vampire bats of the tropics, and its ef- 
fect even In this province, cannot be discounted". 

CONCLUSIONS 

It is, therefore, the opinion of the Ontario Ministry of Health 
that there is no convincing evidence of an increase in the mouse population 
at this time or that the present population of mice and bats represents a 
significant threat to human health, therefore, the present methods of con- 
trolling these animals would appear :o be adequate. 

On the basis of the evidence presented to the Ontario Pesticides 
Advisory Committee it seems possible that situations will arise locally 
where control of mouse or bat populations with the best existing techniques 
will prove difficult or impossible and in which case it would be prudent to 
have DDT available for use under strictly controlled conditions of demons- 
trated need. It is considered that on evaluating the evidence presented to 
date that such a permitted use of DDT would be very small and that being 
confined within structures until they are demolished the release to the en- 
vironment would be minimal. The Ministry of Health recognizes the undesira- 
bility of using persistent agents such as DDT if other less potentially 
ecologically damaging pest control measures can be used and therefore would 
be in favour of continuing research on better methods of mouse and bat control. 



Yours sincerely 





Stopps, M/^C, B.S., 
Chief, 
GJS/c Environmental Health Effects Service. 

ends. 
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fcMOKA^OUM TO 



Ministry of Heaith 

FROM 



[)ntt 



June 15th, 197?. 



Dr. G. J. Stopps, 
Chief, 

Environment Health Effects Service, 
1 St. Clair Avenue West. 



RE 



Dr. Wm. J, Keefe, 
Officer i/c Zoonoses, 
Bat Rabies, Ontario. 



Attached please find some notes and tabulations respecting our 
experience with human exposure to various species of bats within the 
Province. 

This is to conform to your request for material for the Pesticides 
Advisory Committee, Ministry of the Environment. 

I trust this will be suitable for your purpose. 




WJK/ls 
attachments 
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Bat__Rnbies_ and Human Expo sure 

In 1971, a total of 105 bats wore examined of which 19 or 18% were 
confirmed* as rabies positive. Of these 19 positive bats, S or 42.1% were re- 
ported to have made human contact. 

In 1972, a total of 186 bats were examined of which 11 or 5.9% 
were confirmed as positive for rabies. Of these 11 positive bats, 6 or 54.5% 
were reported to have made human contact. 

For the first quarter of 1973, 12 bats have been examined. Two 
bats have made human contact. These were confirmed as negative. The re- 
maining 10 were confirmed; 1 positive, 9 negative, with no human contact. Two 
other bats with human contact were not examined, hence unconfirmed,** giving a 
total of 4 bats for this quarter making human contact out of the total of 14. 

The attached tables for 1971 and 1972 explore in greater details, 
the reported facts related to bat exposure of humans. 

The small number of persons exposed to confirmed positive bats, is 
not significant to establish with accuracy the behaviour pattern of the biting 
or scratr :ing bat at the time of the exposure. In many instances, the bat 
exposure has occurred because the bat has been provoked. It does seem that 
bats do not really present any greater rabies hazard with respect to humans, 
than do household animals. However, the psychological association of rabies 
and the vampire bats of the tropics, and its effect even in this Province, 
cannot be discounted. 

This level of exposure of humans to rabid bats considering the vast 
number of bats which must be in existence in this Province, would seem to be 
an insignificant exposure rate. Nevertheless, consideration should be given 
to the nature of the disease in insectivorous bats. It is considered by many 
research workers, (Constantino ct al) that a carrier state exists in those 
bats for a period of 3-9 months. At the end of such period, the virus ovcr- 

* confirmed: supported by laboratory examination 
** unconfirmed: no laboratory examination, i.e., unfit or escaped 
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whelms the carrier hat and it succumbs to the disease. The colonizing habits 
of some species of bats native to this Province, perpetuates the carrier state 
by their actions within the colony caves, i.e., bad tempered aggressiveness, 
biting and discharge of infected body fluids, creating a virus-laden atmosphere 
within the shelter. Thus tourists or persons devoted to the exploration of 
subterranean geological formations risk possible exposure to rabies infection 
by virus-laden air, particularly if the bats are disturbed during the explo- 
ration. 

To further project the thinking on perpetuation of rabies in wild- 
life, one must give serious consideration as to how this perpetuation is main- 
tained. A possible hypothesis, suggests that Insects and non-flying beetles 
which feed upon infected carrion and which in turn are devoured by raccoons, 
skunks and ground-f ceding bats, may be one of the reservoirs in sylvan rabies. 

One should therefore consider the consequences of disrupting the 
ecological balance of a biotic community, which might foster something worse 
than that which we are presently experiencing. 




William J. Keefe, D.V.M., D.V.P.H. 
Officer l/c Zoonoses. 



June 13th, 1973 

Zoonoses Section 
Epidemiology Service 

ComimmHy Ural Lb Protection Branch 
Ministry of Hen] th 
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Reported and Confirmed Status of Bats 
Positive 
Negative 
Not Examined 

Total 



Period: January 1 - December 31, 1971 

Human Exposure No Human Exposure 

8(42. 1%) 11(57. 92) 

60(69.7%) 26(30.3%) 

8(100%) _-< 0.0%) 

76(67.2%) 37(32.8%) 



Total 
19(100%) 
86(100%) 
_8(100%) 

113(100%) 



Of the 105 bats submitted for examination, 19 cr 18.0% were confirmed as positive. This represents 1.36% of the total of 
1,390 centra is submitted for examination in 1971 and reported to this Service as positive. 

A total of 773 wildlife specimens were reported positive and bats represent 2.5% of this total. 

Of the confirmed positive bats, human exposure was reported with 8 of the total of 19 bats. 

The bats were not reported to have been classified as to genus or species. 

Bat Rabies Exposure as Related to Rabies Vaccine Distribution (SM & DEV ) 

No. of Vaccine Courses Distributed 
for particular Exposure 



Rabies Status of 3ats 

Positive 
Negative 
Not Examined 
Total 



No Vaccine Distributed 



Bite 

4(80.0%) 

5( 100%) 

_7(87.5%) 

16(88.8%) 



Handling 
1(20.0%) 

-( 0.0%) 

_1(12.5%) 

2(11.2%) 



Total 

5(100%) 

5(100%) 
_8(100%) 
18(100%) 



Bite 



1(25. OX) 
41(67.2%) 
_1( 100%) 
43(65.1%) 



Handling 

3(75.0%) 

20(32.8%) 

_^( 0.0%) 
23(34.9%) 



Total 
4(100%) 

61(100%) 

_1(100Z) 

66(100%) 



A total of 76 bats exposed a total of 84 persons, a ratio of 1:1.1 

8 confirmed positive bats exposed 9 persons 1:1.1 

60 confirmed negative bats exposed 66 persons 1:1.1 

8 unexamined bats exposed 9 persons 1:1.1 



Cc~pilec by: Dr. Km. J. Keefe, Zoonoses Section 
Epidemiology Service 
Community Health Protection Branch 
Ministry of Health 



Animal Information Source: Health of Animals Branch 

Canada Dspt. of Agriculture 

April 12th, 1972 



Reported and Confirmed Status of Bats 
Positive 

Negative 
Not Examined 
Total 



Bat Rabies: Ontario, 19 IT 

Period: January 1 - December 31, 1972 

Hunan Exposure No Human Exposure 

6(54.5%) 5(45.5%) 

122(69.7%) 53(30.3%) 

_21(95.4%) _2 ( A * 6%) 

149(71.1%) 59(28.9%) 



Total . 
11(100%) 
175(1C0%) 

22(100%) 
208(100%) 



< n«* -n nr 5 97 were confirmed as positive. This represents 0.5% of the total of 
Of the 186 bats submitted for examination. 11 « ^'"^ this Service as positive. 
2,189 matamals submitted for examination in Vill ana reponeu 

A ' total of 1,269 wildlife specimens were reported positive and bats represent 0.9% of this total. 
Of the confirmed positive bats, human exposure was reported with 6 of the total of 11 bats. 
The bats were not reported to have been classified as to genus or species. 

*»t Rabies Exposure as Related to Rabies Vaccina Distribution (5M & DEV) 

No Vaccine Distributed 



babies Status of Bats 

Positive 
Negative 
Not Examined 



No. of Vaccine Courses Distributed 

for particular Exposure 



Bite 

8(77.8%) 

5( 100%) 

17( 100%) 

30(96.7%) 



Handling 
1(22.2%) 

-( 0.0%) 

_-_( 0.0%) 

1( 3.3%) 



Total 
9(100%) 

5(100%) 

17(100%) 

31(100%) 



Bite 

1(20.0%) 

29(36.3%) 

_1(100%) 

31(36.0%) 



Handling 
4(80.0%) 

51(63.7%) 

_^( 0.0%) 

55(64.0%) 



Tocal 
5(100%) 

80(100%) 

_1(100%) 

85(100%) 



A total of 149 bats exposed a total of 117 persons, a ratio of 1.0.7 

6 confirmed positive bats exposed 14 persons 1-2.3 

122 confirmed negative bats exposed 85 persons -■"• 

21 unexamined bats exposed 18 persons !•"•* 



—piled by 



Dr. Vm. J. Keefe, Zoonoses Section 
Epidemiology Service 
C ~- u -lty Health Protection Branch 
Ministry of Health 



Animal Information Source: Health of Animals Branch 

Canada Dept. of Agriculture 

June 13th, 1973 
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CHLOROPICRIN TESTED AS AN AREA REPELLENT FOR HOUSE MICE 

by James R. Ticner and Walter A. Bowies 



CHLOROPICRIN TESTED AS AN AREA REPELLENT FOR HOUSE MICE 

JAMES R TIGNER, U. S. Bureau of Sport Fisheries and Wildlife, Denver Federal Centef, Denver, Colorado 
WALTER A. BOWIES. U. S. Bureau ol Sport Fisheries and Wildlife, Denver Federal Center, Denver. Colorado 



Abstract: Chloropicrin was evaluated as an area repellent for house mice (AfiM musculo*) Two 
granaries— one for treatment and one for control — were modified into testing chambers by equipping 

,1 connecting runway with photoelectric cells and tally-counters which recorded animal activity. Four 
approximate concentrations of ehloropicrin, determined by holes punched in the container, were evalu- 
ated, and activity was reduced 25-83 percent in the treated granaries. We concluded that the biological 
activity of ehloropicrin is both repellent and toxic, and that chlompicrin will remove house mice from 
confined spaces if correct concentrations ire chosen. 



Chloropicrin, CCl 3 NO u , molecular weight 
1(3-4.30, is a colorless, oily liquid that boils 
at 112 C. At 20 C the vapor pressure is 18.3 
mm of Hg, and the volatility is 165 mg per 
liter. It has a specific gravity of 1.66, the 
vapors being 5.6 times heavier than air. Its 
lacrimatory, vomitory, and toxic properties 
have been well documented (Negherbon 
15)59:185-188, Sax 1958:479-480, Steelier 
1960:246). The rate of dispersal of ehloro- 
picrin from the commercial containers at 
various temperatures has been determined 
by the manufacturer (Margareta Lambert, 
personal communication). Karlier tests that 
we conducted with ehloropicrin in a small 
environmental chamber where no escape 
routes existed resulted in deaths to all ani- 
mals subjected to more than 32 ppm. Mice 
exhibited signs of distress (blinking eyes 
gasping, crouching, and attempting to es- 
cape) 2 minutes after entering an atmo- 
sphere of 1.2 ppm. Higher concentrations of 
the chemical produced death in a progres- 
sively shorter period of time (Tigner and 
Bowles 1961. Some effects of ehloropicrin 
on house mice and starlings, unpublished 
report, Bureau of Sport Fisheries and Wild- 
life, Denver Federal Center, Denver, Colo- 
rado.) Chloropicrin had been previously 
evaluated at the Denver Federal Center and 
found to be a rodent repellent, but recent 
stringent regulations administered by the 
U.S. Department of Agriculture have re- 



quired additional data on the repellent ac- 
tivity of this material. This prompted the 
studies herein reported in which a commer- 
cial ehloropicrin product was used accord- 
ing to label instructions. 

We thank Miss Margareta Lambert, Mor- 
ton Chemical Company, Woodstock, Illinois; 
and Ralph W. Dutton, U. S. Bureau of 
Sport Fisheries and Wildlife, Denver, Colo- 
rado, for their contributions to the study; 
and Victor Christenson, jr., of Littleton, 
Colorado, for use of the granaries. The 
study was supported in part by the Quarter- 
master Research and Engineering Com- 
mand, U. S, Army, Natick, Massachusetts. 

METHODS AND MATERIALS 

Since adequate test sites could not be 
readily located, testing chambers were de- 
vised from two metal granaries ol 1,000- 
and 1,500-busliel capacity, located side by 
side. The larger granary was chosen for 
the treatment chamber, being newer and 
easier to seal, while the smaller one was 
used for the control. In preparation for the 
chloropicrin treatment, all cracks in the ex- 
perimental chamber were scaled with calk- 
in"; compound except those openings which 
had to be retained for ventilation of stored 
grain after the tests were completed; these 
were sealed with masking tape. The main 
door was sealed with a sheet of poly- 
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ethylene and masking tape, and entry was 
accomplished throng)) a door in the rooi 
via inside and outside ladders. The smaller 
granary was made mouseproof, hut no at- 
tempt was made to seal it airtight. 

As it was necessary to determine animal 
movement between chambers, a T-shaped 
connecting runway was constructed of 
sheet metal. Wooden runways connected 
the interior openings of the metal runway 
to the floor of each chamber. The elevated 
location of the runway connecting the test 
i lumbers permitted mice to pass from the 
areas of highest concentration of chloro- 
picrin to a chloropicrin-free atmosphere. 
The vertical arm of the runway, which was 
screened al the top to prevent mice from 
escaping, allowed gas that diffused to this 
point to drain off by gravity flow. The dis- 
charge outlet was located in the adjacent 
instrument shed to reduce the possibility of 
wind drawing air from the chambers, 
through the outlet, and thus interfering with 
diffusion patterns. At no time during the 
exposure period were chloropicrin vapors 
detected in the shed or in the control cham- 
ber. 

Photoelectric cells and their light sources 
were mounted in the metal runway 6 inches 
from each granary. Rodent movements at 
t hese points were recorded by a tape chron- 
ograph on two channels of pressure-sensi- 
tive tape; 1-mintite intervals were recorded 
on a third channel of the tape, permitting 
t iming of the animal activity. All exterior 
equipment, photoelectric cells, tape chron- 
ograph, interval tinier, and batteries, were 
housed in a 5- X 5- x 6-foot plywood en- 
casement to prevent weathering. In addi- 
tion, a tally-counter (Lawrence and Sher- 
man 1963) was mounted on each of the 
wooden runways to n cord movements 
within the chambers. There were then four 
points at which animal movement could be 
plotted. Theoretically, the curve should be 



one of increasing activity from the interior 
counter in the treated chamber, past the 
photoelectric cells, to the interior counter 
in the control chamber. However, the 
photoelectric cells on the metal runway re- 
corded more activity than the talley-coun- 
ters, probably" because the animals spent 
considerable time in the connecting run- 
way. 

Each chamber held 10 cardboard boxes 
for rodent harborages and 30 small (4- X 
8-inch) burlap bags containing rolled oats 
and Purina ground fox chow. The number 
of bags penetrated by the mice provided 
an additional index to their activity, Poly- 
ethylene tubes, connected to a vacuum 
pump, were located at points I, 3, 5. 7. and 
9 feet above the floor of the treated cham- 
ber for collection of gas samples. Early in 
the test 125-ml samples of the chloropicrin- 
air mixtures were airmailed to the chloro- 
picrin manufacturer for concentration de- 
terminations, but this phase was soon dis- 
continued because satisfactory field collec- 
tion and laboratory analytical procedures 
could not be established in the allotted 
time. Instead, approximate chloropicrin 
concentrations were controlled by the mini 
her of holes — either 3, 5, 10, or 20 — punched 
in the container with a 10-penny nail. A 
test was also performed without chloropic- 
rin to establish base conditions. At weekly 
intervals, a container of chloropicrin having 
a different number of holes was placed in 
the treated chamber. As a precautionary 
measure, a hygrothermograph was installed 
in the treated chamber to record tempera- 
ture and humidity in case difficulties oc- 
curred which could not be otherwise ex- 
plained . 

Twenty-five house mice per chamber 
were used in the first test (20 holes), but 
thereafter only 15 animals per chamber 
were used because of their scarcity. The 
mice were released in the granaries for 2 
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Table I, Mouse activity reselling, from exposure to chloropicrin. 



Num- 
ber 

Hon. 


Hours 
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days before null test to condition them, 
then captured and returned to each cham- 
ber immediately before the chloropicrin 
was exposed. All mice released into the 
treated chamber were market! with a purple 
dye. 

Each test lasted approximately 96 hours, 
from Monday to Friday. Initial procedures 
each Monday morning included dying and 
releasing mice, 15 per chamber; examining 
and adjusting instruments (photoelectric 
cells, tape-chronograph, tally-counters, and 
hygrothermograph); supplying bags freshly 
filled with food; and releasing chloropicrin. 
Thereafter, at approximately 10 am, obser- 
vations were made of tally-counter and tape- 
chronograph activity, bag penetrations, and 
dead mice. The test was terminated on Fri- 
ll, iv morning, at which time counter tapes 
and hygrothermograph records were col- 
lected, tally-counter data were recorded, the 
mice were captured and counted, and the 
number of bag penetrations noted. The 
chloropicrin container was then removed, 
and the granary ventilated and reseated in 
preparation for the following week's test. 
Gas masks were used hv personnel entering 
the treated chamber, 

RESULTS 

Table I summarizes the data from the 
tape-chronograph and t alley-conn tors, the 



number of dead animals, and the number 
of bags penetrated. Average temperature 
and relative humidity also have been in- 
cluded to illustrate similarity of conditions. 

The 20-hole test was conducted earlier 
in the spring when temperatures were lower. 
The mice were released after the toxic at- 
mosphere developed, and all were found 
dead the next morning; little counter ac- 
tivity resulted. Evidently the animals be- 
came confused by the irritating atmosphere 
and were unable to locate the escape run- 
way, even though they had been previously 
conditioned in the chamber. In subsequent 
tests, the mice were liberated just before 
the chloropicrin container was punctured. 

Chronograph and tally-counter activity 
was consistently higher on the untreated 
side (23-83 percent reduction in the treated) 
of the runway system, and by inspection, 
one can note a significant difference (Table 
1). The counts on the 20-hole tests were 
quite low and resulted from death of the 
animals early in the test. 

At all concentrations, fewer bags were 
penetrated and more animals were killed on 
the treated side. It is interesting to note 
that the 5-hole test resulted in a lesser kill 
of mice than the 3-hole test. Possibly the 
3-hole concentration was not irritating 
enough to cause the animals to leave; there- 
fore, the gas was slowly lethal. A second 
5-hole test was later performed to check the 
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consistency of results. Although ehrono- 
graph and tally activity were somewhat less, 
the numbers of bag penetrations and dead 
animals were little different. 

Temperature and relative humidity were 
nearly comparable, except in the 20-hole 
test, and apparently had no drastic effect 
on the results. Temperature, however, must 
be considered, since it is one of the main 
determining factors in the rate of diffusion 
of gases. 

DISCUSSION 

Chloropicrin definitely produces adverse 
effects on house mice. At high concentra- 
tions, it is lethal, and at lower concentra- 
tions, it can either (1) kill, (2) reduce 
activity, or (3) cause abandonment of the 
area. If lethal control is desired, a high 
concentration of the gas is necessary; if re- 
moval only is desired, a somewhat lower 
concentration may be used. 

With temperatures averaging 60 ± 10 F, 
five holes per 1-pound container should be 
sufficient in an area such as a 1,500-bushcl 
granary. As the average temperature rises 
or falls, the number of holes in the con- 
tainer could be reduced or increased ac- 
cordingly. No attempt was made to de- 
termine the duration of chloropicrin activ- 
ity, although, as previously stated, the 



manufacturer has determined the rate of 
diffusion of chloropicrin for various tem- 
peratures. However, the atmosphere in the 
test chamber at the end of the test period 
was so irritating that we were unable to 
look into the chamber from the upper door 
10 feet above the floor without protective 
gear. The chloropicrin cans were never 
empty at the conclusion of the test. 

Although the area-repellent effect on 
house mice does exist, the toxic effect of 
chloropicrin is more pronounced. The over- 
all effect is probably a combination of re- 
pellency and toxicity. Therefore, we be- 
lieve that chloropicrin is more useful as a 
toxicant than as a repellent. 
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July 19, 1973 



Dr. Harold E. Gray, Entomologist 
Pesticides Advisory Committee 
Ministry of the Environment 
Queen's Park 
Toronto, Ontario 
CANADA 



Dear Dr. Gray; 



Re: 



House Mouse - Tracking Powder (Letter of July 9, 1973) 



In response to your recent letter concerning tracking dust and house mouse control, 
there is l ittl e doubt in my mind that the disc ontinued use of DDT as a tracking 
powd er has led to an increase of house mouse problems . DDT was a highly effective 
lethal agent for house mice (house mice were one _of the few rodent species highly 
s usceptible ) and when properly used for this purpose, presented little hazard to 
humans and domestic pets. I know of no information where DDT used for hous e 
mouse control contributed to any significant adverse environmenta l hazards . 

House mice have always been a difficult rodent to control by any means, but DDT 
as a tracking powder was definitely one of the best control techniques availabl e 
for certain situations . Baiting of mice has never been particularly successful, 
and trapping is a very expensive way to control mouse populations over large areas. 

Dr. Walter E. Howard and I have been involved in evaluating tracking dusts for 
several years under a contract from the National Pest Control Association, and it 
has been in part through our efforts that several new anticoagulant tracking 
powders have been recently marketed here in the States. While anticoagulant 
powders can be reasonably effective, they do require a long period of exposure 
to achieve results and the results are seldom as good as co uld be ac hieve d wit h 
DDT . This is partly because h ouse mice vary considerably in their susc i-pr ib i 1 i t y 
to anticoagula nts and nearly always a few mice will tolexate a 15-day_. exposure to 
these tracking powders. If used for several years in the same structure, I would 
suspect that ajter about fiv e to ten genera ti ons of breeding survivors that a 
fairly resista nt populat ion to anticoagul a nts will result . We are now in the 
process of studying the F± generation of mice surviving our initial 15-day cage 
tust exposure and we will carry this out for a number of generations. 



Dr - Gra y 2 j u i y 19) i973 

At best, 1 vi ew the anticoagulant tracking powders as a stopgap until we can come 
up wit h an effective acute tracking powder . It is not difficult to make some 
highly effective mouse tracking p owders with seve ral of the chlorinated hvdro- 
carbon insecticides, but all of these would be much more hazardous than DDT 
from several viewpoints. 

Many _o f the organic phosphate ins ectic ides would also make highly effective 
tracking powders, however, I am strongly opposed to their use for this purpose 
because of their potential hazard to humans, pets and other n on-tar get specie s, 
and the chance of getting them through federal registration here in the States 
would be out of the question. 

We are working on several experimental compounds that do show some promise, but 
considerably more research is necessary before any of these could be registered. 

It is difficult to provide you with a good answer to your question concerning 
methods of determining relative numbers of mice in buildings prior to carrying 
out control measures. One method would be to live trap the mice, mark them with 
ear tags (toe clipping is not used for tagging if anticoagulants are to be used) 
and release them again, then retrap aft er the control operation. Another method 
would be to measure food consumption from numerous small stations placed through- 
out the- building prior to control and again afterwards. Tracking patches of 
inert dust placed at about ten-foot interval s can also give an indication as to 
the r.eiLatlve numbers, of .mice_by the tr acks obs erved in the dust. All of these 
approaches have been tried and none are perfect, but, depending on the situation 
all can provide you with a_ relative index _as to mouse numbers pre and post treat- 
ment. All are very time consuming operations . 

Testing Cages: 

Our tracking powder laboratory testing cages were basically designed after those 
suggested recommendations made by our Environmental Protection Agency, but in the 
interest of good experimental design, we did make some major modifications which 
E.P.A. has accepted. 

After considerable work on constructing various prototype double cages with 
connecting tunnels in which potential tracking compounds could be tested, we 
finally settled with the following cage assembly suitable for testing both rats 
and mice. We have made substantial modifications of an HB-26 hanging cage manu- 
factured by Hoeltge of Cincinnati, Ohio. An eight-inch extension was added to 
the front of the HB-26 cages making them each approximately 17-3/4" long and 7" 
wide and 7 high. Two of such modified cages with wire bottoms (three mesh per 
inch are placed at the opposite ends of an HB-10 cage holding rack with a sheet 
metal (26 gauge) tunnel (runway) connecting the two cages. Each tunnel has a top 
constructed of 1/4' mesh hardware cloth framed in sheet metal, with an 8" sheet 
metal plate inserted midcenter of the tunnel lid to prevent the mice from lumping 
up and walking upside down on the tunnel lid to avoid walking through the tracking 
dust. The tunnels are 39" long, 3-3/4" wide and 5" high, which will accomodate 
either mice or rats. A strip of Masonite 24" long and 3-3/4" wide with two pieces 
of 1M- round molding glued exactly 12" apart and 6" from the ends were used originally 
to confine the tracking dust. The Masonite board was placed midtunnel and provided 
the animal with a dust patch 12" in length. Because it was impossible to adequately 
clean these boards and too expensive to replace each time, we now use trays 3-3/4" x 
12 long and 1/4" deep made of metal. 
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One of the double cages contains a self-feeding food hopper, while the cage at 
the other end of the tunnel contains a water bottle with sipper tube and a 
bottomless nest box. This arrangement supposedly maximizes usage of the tunnel 
during normal hours of activity. 

All tests are conducted in 10 x 20-foot rooms constructed of concrete blocks 
with a concrete floor. The cage tunnels and lids, which are assembled with 
wing nuts, can be disconnected from the cages for thorough cleaning. The cage 
racks are washed between tests. 

An equal number of control animals are maintained in another, but comparable, 
room. All rooms are air conditioned and have time-controlled lighting. 

Test Methods: 

Wild trapped house mice are conditioned for a minimum of 15 days at the Institute 
of Ecology — either caged individually or collectively in groups of 20 mice or 
less, all of the same sex. This conditioning period acclimates the mice to the 
new light regime and to controlled temperatures. All mice are treated with 5.% 
Sevin dust at the time of trapping and again prior to being brought into the labora- 
tories. No additional ectoparasite control is done and no medications are offered 
at any time in the food or water. 

Animals being placed on tracking dust tests are sexed, weighed, and placed indi- 
vidually into double test cages at least 24 hours prior to the beginning of the 
test. Half the test animals are males and half females. E.P.A. requires 20 mice 
per test (10 females and 10 males). Wild house mice used for testing are sexually 
mature and weigh no less than 14 grams. Whenever possible, the total biomass of 
the various test groups are kept fairly comparable. Differences in weights between 
the sexes of the same age are expected. Animals which serve as controls for the 
previous test will be reweighed and used for the next test group. This is our 
routine procedure. A new control group which has been sexed and weighed is then 
set up to replace those moving on to testing. 

Between each test the cages, tunnels, lids, and dust holding trays are thoroughly 
washed with soap and hot water. In addition to this, when switching from one 
chemical to another the cage racks are removed to outside the building and hosed 
down. The floor of the test room is vacuumed, wet mopped with hot soapy water 
and hosed down if the situation warrants. This applies to the walls of the 
room also, if necessary. 

Testing Schedules: 

Our standard test schedule is normally 15 days (or until all test animals are 
dead). Testing regimes may, however, vary depending on the nature of the com- 
pound being tested. Compounds are not replenished during any test. On the last 
day of the test, the animals are removed and placed in different cages located 
in the room where the controls are kept and maintained under observation for an 
additional ten days after which time they are to be euthanised in the chloroform 
chamber. When additional information may be obtained, autopsies are performed on 
the animals. For Federal registration, E.P.A. requires a 90% or better mortality 
in a 15-day exposure period with a 5-day post treatment hold over period for 
delayed deaths. 
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I am taking the liberty of enclosing a couple of polaroid shots which might 
clarify some of my earlier explanations concerning our test cage design. 

If I have inadvertently omitted answering points of interest, please let me 
know. We hope that your experimental project will prove productive and we would 
be pleased to be kept abreast of your progress. 

Yours very truly, 

/ v ( ■' jff'i '■ 

Rex E. Marsh 

Specialist in Vertebrate 
Ecology 

REM:st 
Enclosures 

cc: W. E. Howard 



REFERENCE 28 
RECENT DEVELOPMENTS IN TRACKING DUSTS* 

BBC E. MARSH, Department of Animal Physiology, University of California, 
Davis, California 

Since many of you may not have been involved in using tracking dust, let 
me, in the way of review, discuss tracking dusts in general. Tracking dusts 
are diluted toxic materials in dust form, which are deposited in patches in 
suitable locations where rodent* are likely to travel through them. The toxic 
material adheres to the feet and to the body of the animal which, in turn, is 
ingested as they groom. Dermal absorption, inhalation, and contamination of 
their own food supply may represent other means or routes of chemical entry, 
but for the n»st part, we are interested in the material that rats or mice 
acquire as a result of their grooming behavior. 

Toxic tracking dust should not be confused with tracking patches which 
are composed solely of inert (nontoxic) materials such as wheat flour, chalk, 
or talc, which are frequently used by the structural peat control operators 
to ascertain the presence of rodents. Rodent activity is confirmed by tell- 
tale tracks left in the patches of the nontoxic duBt as the rodents pass 
through them. When tracking patches are strategically placed in a building, 
it la then possible to estimate, in a crude way, the density of an existing 
rodent population. Better yet, they are used to determine whether a building 
la free of rodenta. If you have laid down a number of patches in areas where 
you would expect to find rodents and find no tracks at all through these 
patches, you might be reasonably assured that the building was free of 
rodents, whether rats or mice. 

Toxic tracking dusts containing lethal rodenticides are employed, using 
the same principles as those of inert materials alone. However, when the 
rodents pass through them and pick up the material on their feet, the result 
may be a high degree of nertality. To avoid contamination of food stuffs or 
the creation of other hazardous situations, they are, of necessity, used more 
discreetly than nontoxic tracking patches. 

In the United States, DDT (10 to 50%) and sodium fluosilicate (Na2SiFg) 
have both been used as a tracking dust for the control of house mice. Several 
chlorinated hydrocarbons such as endrin and lindane have been demonstrated as 
effective tracking dusts for several rodent species, however, these, to my 
knowledge, have never been federally registered in the United States. Antu 
Is marketed as a tracking dust for Norway rats ( Rattus norvegicus ) only. 
Red squill has also been used as a tracking material for rats. 

In Europe, the anticoagulants have been used quite extensively as track- 
ing rodenticides, but up until recently there has been no major interest in 
the anticoagulants as tracking dusts even though we have had PMP, one of the 
anticoagulants, on the market for a considerable time. In view of the recent 
concern over the use of DDT in the environment, leading to its being banned 
for tracking dust purposes, we see now a greater interest in the anticoagulants 

Dr. Walter E. Howard and I have evaluated a number of anticoagulants and 
are continuing our research with them. They do make excellent tracking dusts. 



•Current research on tracking dusts is supported in part by the National Pest 
Control Association. 
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Reprint from: Proceedings Rodent Control Conference, New York State Department 
of Health, Glens Falls, New York, October 18-20, 1972. (J. E. Brooks, ed.) 
pages 60-62. 



The previous speaker spoke of chlorophacinone and its ability to be effective 
on J*> ch . hou " mice and »ta. Some of the earlier work conducted with this 
confound as a tracking dust was done in our laboratory. In addition to the 
anticoagulants we have also explored a great number of acute toxicants which 
.W !.* IV experimental stage; many have some suitability as tracking 
RoJ» Zl W H ! Ve al8 ° includad i« o«r tests some of the experimental 

Rohm and Haas compounds that Dr. David Pardon previously spoke of, and we 
have turned up some rather interesting results. 

«««t!LVi; ltI ' °l ln u tere8t » the tracking dust technique is a useful way of 
in^ai"t« Z r a ? those /°* icants ■*!«* might be unacceptable when presented 
ilmL ru r 3dlly CaUSS " batt ■*»*«•«" when consumed in sublethal 

amounts The urge of commensal rodents, and some other rodents, for that 

Z Z'llJSIT ^ en,SeIvefl l8 -Parent It not discouraged by taste or effects 
of the materials they encounter. This has been clearly demonstrated in 

ISr IT " I 3 ' 8 ^ mlCe haVG conci " ued to groom themselves repeatedly 

lf«LEP"yr P T<* COntainin S drug. -or chemicals which would not be * 

sTeTilll m f/ 1 ; C : d }° * baU and ° ffer * d tD the sa ™ «*«""• Thus, it 
ItTirS »T y ? '*! DOt ablS t0 relatc to biological responses that 

111 JPJ^l" \ re8Ult ° f *« ^gestion of the toxic compounds as they are 
acquainted through grooming. y 

in th» r n^ lng i dUStS Can bC aPpUed in 9everal ma ^ers: 1) they can be placed 
«. t fV\ fUnWay8 ° r ^ ° ther areaS f "tented by the rodents; 2) they 

TtltiL I "2 t0 th6 apr0 ° ° f * 8 P eclall y constructed feeding or wa ering 
I, £ i, I 8tationa themselves placed in the environment? or 3) they 

S2 rodents™ antmal bUrr ° W8 ° r " lthln the WaUs ° r in 8 ? acefl occ ^ »y 

fh- ,w € bCat method to ufle ln exposing tracking dust is generally dictated by 

£LI?~n V b I y ° Ur ^ ex P erlen " 3 ' ^e feeding station method has 

sometimes been best used in field situations. Food can be used to attract the 
rats or mice to such a station and, thus, over the tracking dust. Wa Jr has 
also been used to entice rodents to a tracking dust area. \hi. has been used 
to some extent in the United Kingdom. Feeding and watering stations which 

3i2 Jl'h 8 i 8h r ld bC PUCed ' ° f COUrSE ' in close proximity to the 
rodent harborage and, whenever possible, between the rodents' cover and 
normal food supply. 

We have also found that such a common material as zinc phosphide, which 
A^ I T ^r u aS S rodentlclde » ^es an excellent tracking dust when 

diluted with the proper inert ingredients. We are hopeful that EPA will 
consider the registration of a 10 percent zinc phosphide tracking dust for 
house mouse control in specific situations. In addition to its being highly 
effective, we have authoritative information that means of eliminating the 
phosphine odor without detoxifying the zinc phosphide to any great degree is 
known. I would like to mention, however, that zinc phosphide and somfof the 
other experimental compounds that I have mentioned are not registered and 
until Federal registration is obtained, do not attempt to use them 

We now have considerable evidence that the inert diluent used in 
reducing these technical grade rodenticides down to the levels which are 
EililrJV \? y et / ffectlve a « racking dusts, are extremely important- 
important from the standpoint that the carrier or inert diluent may affect the 
-helf life, the ease of application, the adhesion to the animal itsetf and 
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many other aspects of importance in the efficacy of tracking dusts. Colored 
dyes or pigments can be added to the preparation for the purpose of identifying 
the formulated material and to aid in determining the extent of dust dispersal 
when tracked away by the rodents. Some of the fluorescent pigments are 
extremely useful in this case. 

The bulk density, for example, of the carrier is extremely important, 
since heavy density tends to increase caking or lumping. The ease of which 
duat patches will become airborne ia also indicative of density of the inert 
material. Particle size will also have some influence on efficacy, as will 
other factors. The static charge carried on the particles themselves may be 
more important than previously realized. Any particle which will pass through 
a 60-mesh screen may be considered a duet, but most materials that are used 
as tracking dusts for commercial purposes will fall somewhere in the area 
between 250 to 350 in mesh size. Particle sizes of smaller than about 325 
mesh, unless a very dense material, are generally avoided because they easily 
become airborne with a minimum of air circulation, creating a potential source 
of area contamination by the rodenticide. 

EPA has established some general guidelines and procedures for evaluating 
the efficacy of rodent tracking dusts, but I think it would serve little pur- 
pose to discuss the details of their requirements at this time. They are 
quite involved; they require special types of cages; conducting the studies 
is time consuming and therefore expensive. We are, however, most encouraged 
that we now see tracking dusts on the market, which we have helped to develop, 
and do hope that there will be several new ones in the very near future, 
possibly including chemosterilant tracking dusts. 

In conclusion, I would like to say that we need as many techniques and 
tools as possible in our rodent control endeavors, with tracking dusts repre- 
senting one. In ray opinion, tracking dust is one approach which has not been 
utilized to its greatest potential. 
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The roof rat, Rattus rattus, has been found to be resistant to the 
anticoagulant rodenticide, warfarin, in England. * This has not been 
documented in roof rats in the U. S. , but such could occur and, in fact, 
may be here already but undetected. The roof rat is found in the U, S. 
principally in the coastal states from Virginia to Texas and Washington 
to southern California, 

Warfarin resistance was first suspected in the roof rat in 
October, 1970, in dockside premises at Liverpool, England. Since 
then, 50 rats were trapped and fed a diet of oatmeal containing 0. 025 
percent warfarin for 28 days. Twenty-one of the 50 survived this test. 
Literature indicates all should have died within 13 days when fed on this 
diet. Roof rats were also collected from the English cities of Manchester, 
Bristol, and London. All 28 rats collected survived the 28 -day feeding of 
warfarin. 

Additional preliminary tests have shown the resistance to be 
inheritable. No tests have been made on cross -resistance to other 
anticoagulants. However, warfarin -resistant Norway rats from England, 
Europe, and the U. S. have been cross-resistant to the anticoagulants 
chlorophacinone (Rozol), diphacinone, fumarin, pival, and P.M. P. 
This pattern could be expected in warfarin-resistant roof rats also. 

Warfarin-resistant roof rats can probably be controlled with the 
acute toxicants arsenic, phosphorus, 1080, and zinc phosphide. {Antu 
and red squill are not effective for controlling roof rats). 

If you suspect anticoagulant resistance in roof rats (or in Norway 
rats or house mice), please send details to NPCA. We are interested 
in assisting members in evaluating and dealing with this potential problem. 



Greaves, J. H. , B. D. Rennison, and R. Redfern. 1973. 
Warfarin Resistance in the Ship Rat in Liverpool. International 
Pest Control. 15(2): 17. 
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August 6, 1973 



Dr. Harold E. Gray 
Ministry of the Environment 
Pesticides Advisory Committee 
Fifth Floor, Mowat Block 
Queen's Park 
Toronto, Ontario 
Canada M7A 1A2 

Dear Dr. Gray: 

I am enclosing a number of other Technical Releases, which 
have some relation to mouse control, I trust these will be of use to 
you. 

You should also be aware that Jackson of Bowling Green State 
University has documented Warfarin resistance in house mice from two 
populations in San Francisco, California. As you know, this has been 
documented in Europe and has long been suspected in the United States, 
but never confirmed. 

In the absence of DDT, widespread use is being made of anti- 
coagulant tracking powders to control mice. We feel this will hasten 
the resistance problem, and anticoagulant tracking powders may become 
relatively useless within the next few years. 

If we can be of additional assistance, please do not hesitate to 
contact us. 

Sincerely yours, 



^yU' 



C. D. Mampe, Ph.D. 
Director, Technical Services 



CDM:md 

Enclosures { 14) 
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development hormone from the brain' " 12 . After 4-8 h 
vitellogenin synthesis by the fat body proceeds independently 
of the brain. The events during this period are obscure; it is 
clear, however, that the ovary begins to produce a humoral 
factor which activates and maintains ihc normal rale of vitel- 
logenin synthesis by the ("at body 

The presence, in mosquitoes, of a humoral factor from the 
ovary controlling vitellogenin synthesis is unusual among 
insects. In another dipteran. the tleshfly Sarcapluiga, ovariec- 
tomy leads to an accumulation of vitellogenin in the hacmo- 
lymph'\ as jt does in several other insects' -1 ". Ovarian 
control of the fat body has been proposed for Drosophila"", 
but supporting evidence has u e i difficult to obtain 11 . This 
apparently unique system among the insects is perhaps under- 
standable when one considers that most mosquitoes and other 
blood sucking insects (such as Rhoiinitis) are unusual in the 
obligatory relationship between the blood meal/and oogenesis. 
Each blood meal normally leads to the development of a batch 
of eggs. In mosquitoes the entire process takesNonly 3 d and 
can begin again after another blood meal. Such a syStcmwould 
need a control not required in other insects where feeding^ 
egg production are continuous. This is emphasized by the 
evidence 18 " for another ovarian hormone in mosquitoes 
which emanates from the finished eggs, inhibiting development 
of the penultimate oocytes. 

Although rare in insects, ovarian hormones which activate 
vitellogenin synthesis are well known in vertebrates. Thus in 
the chicken- 2 and in the toad Xenopus* 3 ' 1 *, and more recently 
in fish", in vitro synthesis of vitellogenin by liver slices taken 
from animals injected with oestrogen has been demonstrated. 
We note that it has not Seen possible to initiate vitellogenin 
synthesis in vitro by oestrogen. Thus our data showing 
activation of synthesis in vifro are exceptional. An intriguing 
result of our continuing work on the ovarian factor is the 
demonstration that injected ecdysone stimulates vitellogenin 
synthesis'". 

We thank Hans Laufer for encouragement and support and 
G, R. Wyatl, J. P. Calvet and Lee Weber for discussions. This 
work was supported in part by grants from the National 
Science Foundation, the University of Connecticut Research 
Foundation, and the Institute of Child Health and Human 
Development. 

H. H. Hagedorn* 

Ann Maris Faucis * 
Biological Sciences Croup. 
University of Connecticut, 
Storrs, Connecticut 06268 
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REFERENCE 31 

Sterilization of Rodent and other 
Pests using a Synthetic Oestrogen 

The development of rat and mouse strains resistant to warfarin 
and other anticoagulants lias emphasized ihe need for other 
_ mcans of r ode nt contr oL__ The most Important drawback of 
both anticoagulants and acute poisons is that failure to achieve 
complete eradication can result in accelerated breeding by 
the surviving animals and the population being rapidly re- 
stored to its original size 

The use of chemostcrilanis has therefore been proposed 
(refs. 1-3 and Marsh, R. E., unpublished data) in the ex- 
pectation that an inability to replace the numbers lost through 
natural mortality will lead to the extinction of an infestation. 
The use of synthetic ocstrogens for this purpose has received 
particular attention, although mestranol, the 3-mcthyl ether 
of 17a-e!hinyl oestradiol, has proved rather disappointing 
under field conditions*, as the rats developed an aversion to 
the oestrogen-containing bail. In a more recent field trial 
with quinoestrol 5 , the corresponding 3-cyclopentyl ether, 
repeated applications produced a significant reduction in the 
incidence of pregnancy despite a slow decline in bait accept- 
ance. Complete inhibition of reproduction was not achieved 
and the frequency of application was considered impracticable 
for a routine measure of rodent control. 

Investigations to be reported in detail elsewhere have demon- 
strated that the $-cyclopenty] ether of I7a-hexa-l',3'tiiynyl 
oestra-l,3,5{10)-trien-17P-ol (BDH 10131) possesses a con- 
siderably longer duration of action than either mestranol or 
quinoestrol in the laboratory rat The effects of a single dose 
lasted from a few days to more than six months, depending 
on the amount given. The potential of this compound for 
controlling the reproduction of wild Rutins norivgiats was 
accordingly examined iis a preliminary, pen trial in which bait 
was presented on three occasions at intervals of 8 weeks to a 
colony consisting of two males and six females of different 
ages. The bait consisted of 90 ' . puihead oatmeal, 5 ",. whole- 
meal flour and 5% corn oil, with 0.015". v. w BDH 10131 
added. Each 2 d period of bailing was preceded by 2 d of 
pre-baiting with a similar mixture from which the compound 
was omitted. Powdered SG 41 diet was provided ad UNtum 
at all other times. A control colony was treated similarly hut 
not given BDH 10131. Each colony was housed in a steel-sided 
enclosure approximately 9 m 1 in floor area and containing 
several wooden nesting boxes which were used to trap the ani- 
mals, asuE'ly at intervals of 4 weeks, for population c tints. 
The temperature was maintained at not less than 22 C and 
artificial lighting was provided from 06.00 to 21.00 h daily. 

Food consumption decreased whenever BDH 10131 was 
presented, in spite of prebaiting to accustom the animals to 
the new food, but there was no persistent aversion to the bait 
similar to that reported with mestranol. The amounts at 
Oestrogen ingested on successive applications of the bait 
were 5.4, 9.5 and 9.2 mg kg ', respectively, assuming that the 
number of animals was given by the most recent census and 
that the average body weight was 200 g. The population counts 
(Fig. I) revealed a gradual decline in the size of the treated 
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Fig. 1 Population counts in two pens each initially containing 
two male and six female wild rats (Rutins nonegicus) Bait 
containing 0.015% BDM 10131 was placed in one pen (x — x ) 
for periods of 2 d at 8 week intervals, as indicated by the arrows. 
A similar oatmeal : flour : corn oil mixture, but with no added 
BDH 10131, was supplied in the control pen (C — C). Asterisks 
denote the presence of litters additional to the numbers of 
animals counted. 

colony from the original eight to only two when the experiment 
was terminated after 26 weeks. Both survivors were male* with 
gonadal atrophy. In contrast, the control colony increased 
steadily to a maximum of fifty-five rats at 21 weeks, only 
slightly less being maintained thereafter. Bimonthly exposure 
to the bait containing oestrogen thus completely prevented 
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reproduction throughout a 6 month period and seemed also to 
reduce the expected life-span of the female rats. 

Although bait shyness did not seem to present a problem, a 
second pen trial was undertaken to determine the duration of 
the antifcrtility effect when groups of wild rats were exposed 
to the bait on a single occasion only. In this experiment, the 
animals were also given an alternative choice of food at the 
time of baiting as differences in acceptability might reduce 
the amount of ban consumed. Five pens similar to those used 
previously were each stocked with one adult and two pubertal 
males, plus two adult and four pubertal females Alter an 
acclimatization period during which powdered ,SG 4 I diet and 
water were provided ad libiuim. one tray of me* in each pen 
was replaced by a tray containing the prebait used previously 
Seven days later, bait containing cither 0.0Q2' , „, 0.01" ,, 05 
or 0.25° o w/w BDH 10131 was substituted for the prebait 
in all except the control pen. The bait was removed alter 2 d 
and all pens were then provided with SG 41 diet as the sole 
food source for the remainder of the experiment. 

The appetites or all groups were similar during the pre- 
baiting period, the food consumption of individual treatment 
groups ranging from 90° „ to 1 I 7"„ of that of the control group. 
There was a marked preference for prebait rather than SG 41 
diet, the consumption of prebait during the 7 d period account- 
ing for 75-87% of the total food consumption. Following the 
addition of BDH (0131 to the prebait mixture there was a 
marked reduction in the intake without any compensating in- 
crease in the amount of SG 41 diet consumed, thus suggesting 
some loss of appetite in addition to an aversion to the bait. 
The oestrogen intakes si ill proved sufficient to cause a dose- 
related period of infertility as shown by the population counts 
summarized in Table I. The groups taking .1.2 mg kg •' and 
16 mg kg ' showed no increase in number until 15 and 19 
weeks after bailing, respectively, and even with an average 



Tabl» 1 Population Counts 81 Various Intervals after Application of Baits Containing Varying Concentrations of BDH 10131 for Two Days 
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.^^i, 8 ' ^""'^ 1 ^ COmprlScd Ihree male and SIX female Wlld ra,s ( Ra "" s torrtgieus), but fighting and cannibalism caused losses from 
some (troups ocrorc ufliung 

• No. of litters not included in total. 
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Bait containing 0.05% BDH 10131 was present at one tip for 6 d, the oilier lip remained untreated 
Two females with resorting foetuses, t Three females ss ith resorbing foetuses. 
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Table 3 


Effect of BDH 10131 on the P 
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Concentration 


Total intake 






No. of weeks post treatment 






experiment of BDH I0131 
in dici t° ) 


of BDH 10131 

(mg kg-') 


■t 
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12 16 
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20 24 

subsequently hatched) 
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12 (7) 
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46 (33) 


58 (39) 
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I 0.0125 


9.7 


10 (6) 
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48 (28) 


62 (39) 


69(41) 


1 10.04 


19.6 


5 (0) 


11 (4) 
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40(28) 
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[0.125* 


72.1 
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4 (1) 
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r— 





16(14) 


30 (26) 


46(41) 


52 (46) 


64(57) 
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81 (69) 


2 < 0-4 


125 


1 (0) 


5 (0) 


10 (0) 


16 (2) 


24 (2) 


36(12) 


42(13) 


\o.8 


231 


2 (0) 


2 (0) 


4 (1) 


R (3) 


12 (7) 


15 (9) 


19(13) 



Cumulative totals of eggs laid and subsequently hatched, recorded at 4-week intervals following the exposure of groups of pigeons 
(Caluntba tiria; eight males and eight females) to varying concentrations of BDH 10131 for 2 d. 
• I hen removed soon after treatment. 



intake of only 1 mg kg ' there was some initial impairment of 
reproduction, The effect was particularly marked following 
the ingestion of 80 mg kg ' , complete inhibition of reproduction 
then persisting until the experiment was terminated 52 weeks 
after baiting when only two males and one fema'e remained. 
It would again seem that there was some reduction in the 
expected life-span of the animals, as in the original pen trial. 

To determine whether the compound would be similarly 
effective under field conditions where migratory behaviour 
and differences in feeding habit-, might present additional 
complications, the reproductive performance of a rat population 
infesting a refuse tip was investigated following exposure to 
BDH 10131. The rats, numbering some 500-1,000, were 
treated by first prcbaiting for ? weeks with a mixture of 85% 
pinhcad oatmeal. 5% wholemeal Hour, 5% lactose and 5°,, 
corn oil, and then batting for 6 d with a similar mixture con- 
taining 0.05% BDH 10131, Both prcbait and treated bait 
were replenished as necessary to ensure maximum intakes and 
the consumption of treated bait over the 6 d period correspon- 
ded to approximately 60% of the amount taken in the last 6 d 
of prcbaiting (equivalent to 14.9 g of BDH 10131). 

The rats were sampled by removal trapping immediately 
before prcbaiting was started, and at 4-10 week intervals after 
treatment was completed. Trapping was also carried out at 
similar intervals at an untreated control tip and the results 
summarized in Table 2 show marked differences between 
the two sites. Pregnant animals were consistently trapped at the 
control tip but it was not until 26 weeks had elapsed that the 
first rats with viable foetuses were caught following treatment 
with BDH 10131. The prolonged infertility of the females 
at the treated tip was further indicated by the virtual absence 
of juvenile animals among the rats caught 12 weeks after 
treatment and throughout the remainder of the study but at 
least 30 "„ of the animals caught at the control tip were regularly 
classed as juvenile on the basis of body weight. The failure 
to reproduce was also reflected by a progressive decline in the 
total number of rats caught at successive trappings at the treated 
tip and within 6 months of treatment it was less than 25°„ 
of the prctrcatment figure. The decline continued until, 
after about 1 yr, the colony appeared to be virtually extinct. 
In contrast, the number of rats at the control tip appeared to 
remain relatively constant throughout the period of investiga- 
tion, the numbers caught at eacn trapping showing compara- 
tively minor variations when allowance was made for differ- 
ences in the numbers of traps laid. Although the rate of decline 
may have been exaggerated by removal trapping, the results 
indicate that the size of a wild rat population is markedly 
reduced within the space of a few months when reproduction 
is inhibited by even a single application of bait containing 
BDH 10131. 

Investigations concerning the possible use of chemosterilants 
for the control of birds such as the pigeon (Columba liria) 6 - 1 
have led tu attempts to produce a long-acting form of 



mcstranol*'". The use of BDH 101 3 1 was investigated using 
an assortment of racing, fantail and feral pigeons divided into 
groups each consisting of eight cocks and eight hens. These 
were housed in suitable enclosures, each approximately 
10 m 2 and initially having wire mesh partitions separating the 
sexes. No form of artificial heating was provided and natural 
daylight was the main source of illumination. 'Hormoform' 
commertcal pigeon diet, flint, and limestone grit, and drinking 
water were all provided ad libitum. 

After acclimatization, the "Hormoform" was replaced in all 
except a control pen by a similar diet containing various 
concentrations of BDH 10131 mixed with suitable quantities 
of lactose to aid dispersion. This treated diet was removed after 
two consecutive days and an untreated diet supplemented hy 
maple peas was provided for the remainder of the experiment. 
The partitions separating the sexes were removed when the 
treated diet was withdrawn and the birds were allowed to 
pair, suitable nesting boxes being provided. The dates on which 
eggs were laid and subsequently hatched were recorded through- 
out the following 7 months. 

Although there was a considerable reduction in food intake 
by both sexes, considerable quantities of BDH 101 31 were 
ingested during the 2 d period, with a mean intake amounting 
to 72 mg kg ' in the case of the highest concentration used 
(0.125%). The treatment resulted in a dose-related reduction 
in the total number of eggs laid and a corresponding reduction 
in the numbers subsequently hatched (Table 3) with no clear 
evidence of any increase in the proportion of eggs which were 
infertile or were neglected by the hens. The effect of the highest 
concentration was particular^ marked during the first 1 2 weeks 
of the study, both the total number of eggs laid, and the number 
hatched, then being less than 25% of the corresponding figures 
for the control group. The impairment of fertility was evidently 
diminishing towards the end of the 28 week observation period, 
and the compound seems to have a. somewhat shorter duration 
of action in the pigeon than in the rat. The results of a second 
experiment, in which the birds were allowed to pair before 
exposure to the bait, confirm that greater and more pro- 
longed effects can be achieved by increasing the concentration 
of BDH 10131 in the bait to 0.4 or 0.8%. These concentrations 
produced total oestrogen intakes of 125 and 231 mg kg ', 
respectively, during the 2 d exposure period and both reduced 
the total number of fertile eggs laid during the first 2s weeks 
following treatment to less than 20% of the number laid by 
a control group. The main difference between the two con- 
centrations was the number of infertile eggs which were also laid. 

The application of chemosterilants to the control of pests 
such as the rat has hitherto been hampered by the lack 
of sufficiently long-acting compounds. These experiments 
clearly demonstrate the considerable potential of BDH 10131, 
Its duration of action in the rat is such as to permit the laying 
of bait less frequently than may be necessary with acute 
poisons and anticoagulants, and, in some circumstances at 
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least, even a single application may prove sufficient to eliminate 
an infestation. Use of the compound is not necessarily limited 
to the rat and evidence has also been obtained which indicates 
that the fertility of birds such as (he pigeon can be consider- 
ably lessened by BDH 10131. These results thus warrant a 
more extcnsi\e evaluation of the compound in the field to 
assess its full potential. 
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mately 60 d and the other half about 30 d before full term 
Ten adult females and their full term offspring were studied 
as controls. Virus isolation was attempted by swabbing the 
nose, throat, rectum and pharyngeal tonsil of each amm.il and 
introducing the swabs into tubes of Vero cells, Pk-!5 cells 
sea lion skin cells and dolphin skin cells, all maintained n 
Eagle's minimal essential medium (MEM) supplemented 
with foetal bovine serum, 200 U of penicillin, and 100 ^g of 
streptomycin ml -1 . Inoculated cultures were held at an ambien; 
temperature of about 22 C for up to 5 d during the collection 
period, and were then transported to the laborator> and 
incubated at 37" C. Each culture was examined daily and frozen 
at —70 C after 10 d, or sooner if viral cytopathology was 
observed. All negative samples were blind passaged at least 
three times in each cell line. 
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Fig. 1 SMSV plaques on Vero cell monolayers after 4* h 
incubation at 37 C are seen to vary from I to 4 mm in diameter. 



San Miguel Sea Lion Virus Isolation, 
Preliminary Characterization and 
Relationship to Vesicular Exanthema 
of Swine Virus 

Between 1932 and 1954 there were repeated outbreaks of 
vesicular exanthema of swine i VES) in Californian swine herds, 
but since 1956 no cases have occurred in the United States and 
this has been attributed to a federal law which prohibited the 
feeding of raw garbage to swine 1 . The continuing importance 
of vesicular diseases of swine, however, is suggested by reports 
from Italy 2 , Hong Kong 1 , Austria. Poland and Britain (personal 
communication from A H. Dariri, Plum Island Animal 
Disease Laboratory, 1973) of a vesicular syndrome in swine 
that could not be ascribed to foot and mouth disease virus 
(FMDV) 

Epizooliological investigations of the outbreaks in California 
led Madin to postulate tnat vesicular exanthema of swine 
virus (VESV) arose from an unknown natural reservoir', from 
which the virus entered raw garbage and hence swine. In recent 
years there has been a high incidence of abortion in the 
California sea lion (Zalophus c. califormantts'), and in 1972 we 
isolated a picornavirus indistinguishable from VESV from one 
aborting animal on San Miguel Island, California. The isolate 
was designated San Miguel sea lion virus (SMSVi 

Between March 27 and June 17, 1972. we studied aborting 
sea lions on San Miguel Of ten aborted females and their 
foetuses selected for sampling, half had aborted at approxi- 



The virus reported here was isolated on first passage in 
Vero cells from the rectal swab of an animal aborting 60 d 
before full term. By the second passage, the cytopathic effect 
(CPE) was evident within 24 h. Other susceptible cells showing 
CPE were porcine (PK-15). human primary (embryonic kidney) 
and lines of HeLa, Chang 1-5C-4 and foreskin. No CPE was 
observed w-ith cell lines from marine mammals i dolphin skin, 
sea lion skin) or rodents (BHK 21, 1299). Plaques were readily 
produced in Vera ceil monolayers overlaid with washi 
and incubated for 48 h at 37 C 1 - Plaque diameter varied from 
1.0 to 4.0 mm (Fig. 1). Attempts to purify this isolate into 
homogeneous plaque populations using techniques described 
by Dulbccco* were unsuccessful. Single step growth curves 
were determined using tubes of Vero cell monolayers inoculated 
with virus concentrations having a multiplicity of infection of 
100. After 1 h of adsorption, monolayers were washed five times 
and replenished with MEM. At intervals of 2 h, duplicate 
infected cultures were frozen at -70 C, and later pooled and 
assayed for total virus content. Virus litres greater than § logs 
occurred after 8 h of incubation; titres began to decrease by 
10 h after infection. Attempts to identify SMSV on the basis 
of serum neutralization tests were made by J. Schteblc. Cali- 
fornia State Department of Public Health, and G. French, 
US Army, Fort Baker, California. All results were negative 
with antisera to polio 1-3, rcovirus 2, coxsackie B, H,. A„ 
echo 1-9, 11-27, 29-33. enterovirus type 68 and rhinoviruscs 
1-89. 

SMSV was shown to contain RNA by tritiated undine in- 
corporation 7 . Other properties such as ether sensitivity, 
instability at />H 2.7", sensitivity to heat", buoyant density, 
sedimentation coefficient IE. Schaffer, in preparation), and the 
detrimental rather than sparing effect of divalent cations 
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